
PHYS 1100-01             INTRODUCTION TO PHYSICS I   FALL 2013 

Science 237: MWF 10:30-11:30AM 

 

Instructor:  Dr. Aaron Reinhard   Email:  areinhard@otterbein.edu 

Office:  Science 214    Phone:  823-1760 

Secretary:  Celina Chou Fong (823-1316) Fax:   823-1968 

Mailbox:  Science 317 

Office Hours: W 2-3 PM, R 4-5 PM, by appointment, or just stop by if I am in my office 

 

DESCRIPTION: This is the first course in a two-semester series on the principles of physics, using algebra. 

This semester we will study the mechanics and dynamics of rigid bodies and fluids as well as thermodynamics. 

 

GOALS: 

 To develop good analytical reasoning and problem solving skills 

 To understand the basic principles of  kinematics, Newton’s laws of motion, energy and momentum 

conservation, rotational dynamics, simple harmonic motion, fluid dynamics, and thermodynamics 

 To understand the implications of the laws of physics on daily life 

 To understand the implications of the laws of physics on your course of study (biological systems, living 

organisms).  If you are interested in certain applications of physics, please let me know. 

 To prepare you for the MCAT 

 

This course will be different from many other courses you have taken.  In some courses, it is sufficient to 

memorize a set of facts and repeat these facts on homework or tests.  This is not the case in physics.  

Understanding the principles of physics and solving problems is a skill, or a way of thinking.  In physics you 

will be asked to remember a small number of ideas and formulas and apply them to a large number of 

situations.  In my opinion, this is what makes physics so much fun.  You will, however, need to operate 

differently in this class than the way you are used to in many classes and we will spend a lot of time developing 

proper thinking and problem-solving skills.  You will be asked to strengthen these skills every day through 

interactive activities during lecture.  If you are having a hard time please don’t hesitate to ask for help! 

 

REQUIRED TEXT: Physics (8
th
 ed.), by Cutnell & Johnson (Wiley, 2009) 

 

SUPPLIES: Scientific calculator; necessary to do exercises during class and in the homework 

 

COURSE WEBSITE:  I will use Blackboard to post assignments, solutions and important notices.   

 

GRADING:  Your final course grade will be calculated according to the following weights: 

 

Item Weight 

Participation 5% 

Reading Quizzes 5% 

Homework 20% 

Midterm #1 15% 

Midterm #2 15% 

Final Exam 25% 

Laboratory 15% 

 

 



  Course grades will be assigned on a fixed scale (no curve): 

 

90-100% A 

80-89.9% B 

70-79.9% C 

60-69.9% D 

<59.9% F 

 

I reserve the right to adjust these values based on class performance, but I will only move the 

thresholds downward, i.e., make it easier to get a better grade.  No one will be penalized 

because others do well in the course. 

 

 Participation:  Every day throughout the semester we will be doing collaborative activities where your 

good-faith effort to participate will be crucial to your learning.  You will be asked to do partner/group 

thinking and problem solving activities.  We will do demos where you will be asked to make predictions 

and then analyze and explain what happened.  I will work example problems on the board while 

collaborating with you to arrive at and understand the correct answer.   If you attend class regularly and 

make an honest effort to participate in these activities, you will receive full credit.   

 

 Reading Quizzes:  You are responsible for reading the assigned section of the text before each class period.  

We may not cover all of the material from the book during class, but you are responsible for all of the 

material in the assigned readings for the homework and exams, whether it is covered in lecture or 

not.  Class time is not for repeating all of the material in the reading assignment.  It is for going deeper into 

the most important and challenging topics, providing clarifications and new insights, and gaining practice in 

good thinking and problem-solving skills. 

 

To ensure that you have read and reasonably comprehended the appropriate sections, there will be pop-

quizzes administered at random throughout the semester.  These questions should be easy if you have 

done the reading, even if you haven’t fully mastered the material.  Each quiz will take only a few minutes if 

you have completed the reading. 

 

 Homework:  Homework will be the primary avenue for you to hone your problem-solving and critical 

thinking skills.  Because it is so important, it is weighted even more heavily than the two midterms.  Some 

questions will be conceptual and require an explanation in your own words.  For problems, getting the 

correct answer will be a small part of the credit available.  You will be graded more heavily on the clarity 

and correctness of your approach.  For each problem, you will be required to draw a clear diagram (with 

axes), choose the correct formula, explain your steps, and (sometimes) analyze whether your answer makes 

sense.   

 

 Exams:  Exams will be administered in class and will consist of both conceptual free-response questions 

and problems. The midterm exams will not be cumulative, but will focus on certain sections of the book 

only.  The final exam will be cumulative, but will be weighted more heavily towards end-of-term 

material. For all exams, you will be allowed to use only your calculator.  I will provide formula sheets 

(which you will be able to see ahead of time). 

 

 Laboratory:  Science is at its core an experimental activity.  Theoretical concepts in physics are often 

motivated by experiments and any theory which disagrees with even one experimental fact must be 

discarded or changed.  Therefore, the laboratory is an important component of the course where you will 

learn the basic ideas and techniques of experimental physics.  A separate syllabus will detail the 

expectations and grading scheme of the labs.  You should take the labs seriously as they count towards 

your final grade as much as the midterm exams. 

 



 

COURSE POLICIES: 

 Attendance: I will not take attendance each class period; however, repeated unexcused absences will be 

noted and will negatively affect your participation grade.  Makeup quizzes will not be offered.  Only in 

the cases of previously agreed upon, excused absences will quizzes be excused. 

 Late work:  Homework is due at the beginning of the class period.  Since solutions to homework will be 

posted online the day they are due, late homework will not be accepted. 

 Lowest Quiz/Homework Grade:  The lowest quiz grade and lowest homework grade will be dropped 

when calculating your final grade. 

 Absence for Exam:  No make-ups for missed examinations will be scheduled.  If you must miss a 

midterm exam for a foreseeable reason, you should contact me at least one week beforehand to make 

alternate arrangements.  If you miss an exam unexpectedly for a documented medical or legal reason, I will 

assign you the average of your other exam scores for the missed exam.  Exceptions to the final exam 

schedule are allowed only by permission of the Academic Dean. 

 Collaboration/Academic Honesty:  The work you hand in is expected to be your own.  You are 

encouraged to collaborate with other students, with physics tutors, or with the instructor on your 

homework.  Doing so can be one of the most effective ways to learn.  The assignment you hand in, 

however, should be written by you in your own words.  Two submitted assignments that are identical or 

nearly identical in wording will be treated as plagiarized and will receive no credit.  Any solution that is 

identical or nearly identical to a solution posted online will receive no credit.  Cases of plagiarism will 

be reported to the Academic Dean’s office. 

 Texting/Calls: Absolutely no texting, messaging, or use of smartphones/computers are allowed during 

class time (except to take notes), as they will impair your ability to follow the lecture and disturb others. 

Repeat offenders will see their participation score reduced without warning.     

WHAT YOU CAN EXPECT FROM ME:   
To help you learn most efficiently and achieve your goals, I will: 

 Be available to help you as much as possible:  Please take advantage of in class question/answer time, 

office hours, appointments for help/advising, etc.  My goal is for you to be as successful as possible. 

 Create an environment where everyone feels comfortable:  This course will be interactive – you will 

work with other students in class every day and we will work together on sample problems.  Everyone 

will be expected to participate in class and everyone’s contributions will be valued and appreciated.  If 

you ever feel uncomfortable with the classroom environment, please see me. 

 Grade as objectively and fairly as I can:  You have the right to be graded fairly and you will never be 

penalized for others’ success in the course.  If everyone works hard and does good quality work, 

everyone has the chance to receive a good grade. 

 Strictly follow the course policies:  The most effective learning environment is one in which the 

expectations are clear and the goals are high, but reasonable.  Therefore, so you don’t fall behind and 

you have the best chance of achieving high goals, we will strictly stick to our schedule and policies. 

 

 

  



COURSE SCHEDUE (may be subject to change): 

 

Date Topic Reading Due Assignment Due 

M Aug 26 Introduction/Diagnostic Test 

 

  

W Aug 28 Units, Trigonometry, Vectors vs. Scalars 1.1-1.5  

F Aug 30 Vector Components, Vector Addition  1.6-1.9 HW#1 Due 

M Sep 2 LABOR DAY – NO CLASS   

W Sep 4 Displacement, Velocity, Acceleration 2.1-2.3  

F Sep 6 Constant Acceleration/Kinematics 2.4-2.5 HW#2 Due 

M Sep 9 Freefall, Graphical Analysis of Motion 2.6-2.8  

W Sep 11 Kinematics in 2D, Projectile Motion 3.1-3.3  

F Sep 13 Projectile Motion, Relative Velocity 3.4-3.5 HW#3 Due 

M Sep 16 Newton’s 1
st
 and 2

nd
 Laws 4.1-4.4  

W Sep 18 Newton’s 3
rd

 Law, Gravity 4.5-4.7  

F Sep 20 Normal Force, Friction, Tension 4.8-4.10 HW#4 Due 

M Sep 23 Applications of Newton’s Laws 4.11-4.13  

W Sep 25 Uniform Circular Motion 5.1-5.3  

F Sep 27 Banked Curves, Vertical Circular Motion 5.4-5.8 HW #5 Due 

M Sep 30 Review   

W Oct 2 EXAM I (Chapters 1-5)   

F Oct 4 Work-Energy Theorem 6.1-6.3   

M Oct 7 FALL BREAK – NO CLASS   

W Oct 9 FALL BREAK – NO CLASS    

F Oct 11 Conservation of Energy 6.4-6.6 HW #6 Due 

M Oct 14 Conservation of Energy, Variable Forces  6.7-6.10  

W Oct 16 Impulse, Conservation of Linear Momentum 7.1-7.2  

F Oct 18 Collisions in 1D and 2D 7.3-7.4 HW #7 Due 

M Oct 21 Center of Mass 7.5-7.6  
W Oct 23 Rotational Motion, Rotational Kinematics 8.1-8.3  

F Oct 25 Angular vs. Radial Variables 8.4-8.5 HW #8 Due 

M Oct 28 Rolling, Vector Nature of Angular Variables 8.6-8.8  

W Oct 30 Forces and Torques, Objects in Equilibrium 9.1-9.2  

F Nov 1 Center of Mass, Newton’s 2
nd

 Law 9.3-9.4 HW #9 Due 

M Nov 4 Rotational Energy, Angular Momentum 9.5-9.7  

W Nov 6 Simple Harmonic Motion 10.1-10.2  

F Nov 8 Simple Harmonic Motion (Continued) 10.3-10.6 HW #10 Due 

M Nov 11 Review   

W Nov 13 EXAM II (Chapters 6-9)   

F Nov 15 Energy, the Pendulum, Damping/Driving   

M Nov 18 Fluids: Mass Density, Pressure 11.1-11.4  
W Nov 20 THANKSGIVING BREAK   

F Nov 22 THANKSGIVING BREAK   

M Nov 25 Pascal’s &Archimedes’ Principle, Continuity 11.5-11.8  

W Nov 27 Bernoulli’s Equation 11.9-11.10, 11.12  

F Nov 29 
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Ideal Gas Law 14.1-14.3 HW #11 Due 

M Dec 2 Diffusion 14.4-14.5   

W Dec 4 Diagnostic Test/Review Exercises   

F Dec 6 Review   HW #12 Due 

T Dec 10 FINAL EXAM 11AM-1PM   

 


