
PHYS 221 
Introductory Physics I 

Fall 2011 
Syllabus 

 
This course is an introduction to classical mechanics and thermodynamics.  We will explore the 
concepts and techniques required to measure, describe, and predict the motions of particles and 
extended objects. Topics include kinematics of linear motion, forces and Newton's laws, gravitation, 
momentum, work, energy, rotational motion, angular momentum, torque, fluids, oscillations, 
temperature, heat, and thermal energy. 

Instructor: David Altman 
  Email: daltman@willamette.edu 
  Office: Collins 312 
  Phone: 650-804-5764 
  Office Hours: Monday, 9-10 am and Tuesday, 10:00-11:00 am (or by appointment) 

Prerequisites: MATH 141, Calculus I (or concurrent enrollment) 

Text: Physics For Scientists and Engineers, vols. 1 & 2 by R. Knight, 2nd ed.  

Lectures: Mondays, Wednesdays, and Fridays from 10:20-11:20 am in Collins 324.  To get the most 
out of the lecture, you are highly encouraged to read the appropriate sections from the text before 
coming to class. 

Website: The class website can be found on the WISE system (http://wise.willamette.edu).  The site 
will contain important handouts, including slides from lectures, weekly problem sets, and answer keys.   

Laboratories: The lab component is held in Collins 320 and is offered on Tuesdays at 8:10-11:10 am, 
Tuesdays at 1-4 pm, Wednesdays at 1:50-4:50 pm, Thursdays at 8:10-11:10 am, and Thursdays at 1-4 
pm.  Occasionally, the lab time will focus on problem solving techniques and will thus not require a 
lab report.  We recommend you read over the labs before you come to class.   

Homework: Every Wednesday, you will be assigned a problem set that will be due the following 
Wednesday.  Answers must be clear and complete.  You will be expected to state your assumptions 
and draw out diagrams and graphs. You will receive 1 point for each solution turned in.  In addition, 
one problem will be chosen as random to be graded in more detail, and will be scored out of a possible 
10 points.  No points will be given for answers that do not include any explanation. 

You are encouraged to work on your problem sets in groups.  However, each person in the group must 
submit his or her own original solutions.  Late homework will not be accepted unless you have 
received permission from me prior to the date the homework is due. 

Every Wednesday, I will also post a practice problem set that will not be turned in to me.  

Quizzes:  Every Friday, there will be a short (~5 minute) quiz at the beginning of class.  If you are 
going to miss a quiz, please see me to schedule an alternate time.    

Exams: There will be three midterm exams throughout the quarter (9/30, 10/28, and 11/18).  There 
will also be a comprehensive final exam at the end of the semester (12/13). 

Grading: 14% for each midterm (42% total), 28% final exam, 15% lab work, 15% problem sets.  
Your lowest midterm grade will be replaced by your average quiz grade (unless doing so lowers your 
overall grade). 

Important Dates: 

- August 30 – First day of classes 



- September 5 – Labor Day, no classes 
- September 13 – Last day to add/drop courses 
- October 12 – Last day to choose CR/NC grading 
- October 21 – Mid-semester day, no classes 
- November 4 – Last day to withdraw  
- November 24-25 – Thanksgiving vacation 
- December 9 – Last day of classes 

 

Student Learning Objectives 

By the end of the class, students will: 

1) Have a broad understanding of classical mechanics and thermodynamics 

2) Understand the scientific method and be able to apply it in a creative manner 

3) Be able to operate basic laboratory instrumentation and software to collect, analyze, and 
present experimental data 

4) Understand the power of theory, model, and prediction 

5) Employ mathematical methods to solve problems 

6) Interpret and draw inferences from mathematical models 

7) Represent quantitative information symbolically, visually, numerically, and verbally 

8) Check mathematical results for reasonableness; recognize the limits of mathematical models 

 

 

 



Lecture Schedule 

LECTURE 
# 

DATE READING 
ASSIGNMENT 

TOPIC 

1 8/31 1.1-1.3, 1.8 Introduction / Concepts of motion (1) 

2 9/2 1.4-1.7 Concepts of motion (2) 

 9/5 Labor Day – no classes 

3 9/7 2.1-2.3 Kinematics in 1-D (1) 

4 9/9 2.4-2.7 Kinematics in 1-D (2) 

5 9/12 3.1-3.4 Vectors and coordinate systems 

6 9/15 4.1-4.3 Kinematics in 2-D (1) 

7 9/16 4.4-4.5 Kinematics in 2-D (2) 

8 9/19 4.6-4.7 Kinematics in 2-D (3) 

9 9/21 5.1-5.5 Force and motion (1) 

10 9/23 5.6-6.2 Force and motion (2) 

11 9/26 6.3, 6.4, 6.6 Motion along a line 

 9/28 Midterm I prep 

 9/30 Midterm I 

12 10/3 7.1-7.5 Newton’s Third Law 

13 10/5 8.1-8.3 Motion in a plane (1) 

14 10/7 8.4-8.7 Motion in a plane (2) 

15 10/10 9.1-9.3 Impulse and momentum (1) 

16 10/12 9.4-9.6 Impulse and momentum (2) 

17 10/14 10.1-10.3 Energy (1) 

18 10/17 10.4-10.5 Energy (2) 

19 10/19 10.6-10.7 Energy (3) 
 10/21 Mid-Semester Day 
20 10/24 11.1-11.4 Work (1) 
 10/26 Midterm II prep 
 10/28 Midterm II 
21 10/31 11.5, 11.7-11.9 Work (2) 
22 11/2 12.1-12.4 Rotation of a rigid body (1) 
23 11/4 12.5-12.7 Rotation of a rigid body (2) 
24 11/7 12.8-12.9 Rotation of a rigid body (3) 
25 11/9 12.10-12.11 Rotation of a rigid body (4) 
26 11/11 13.1-13.6 Newton’s theory of gravity 
27 11/14 14.1-14.4 Oscillations (1) 



 11/16 Midterm III prep 
 11/18 Midterm III 
28 11/21 14.5-14.6 Oscillations (2) 
29 11/23 15.1-15.4 Fluids and Elasticity 
 11/25 Thanksgiving vacation 
30 11/28 16.1-16.4 A macroscopic description of matter (I) 
31 11/30 16.5-16.6 A macroscopic description of matter (2) 
32 12/2 17.1-17.4 Work, heat, and the first law of 

thermodynamics (1) 
33 12/5 17.5-17.7 Work, heat, and the first law of 

thermodynamics (2) 
34 12/7 18.1-18.3 The micro/macro connection 
 12/9 Prep for final 
 12/13 

(Tues) 
Final Exam, 8-11 am 

 
Lab Schedule 

Lab # Week Lab 
 1 No Labs 
1 2 Position and velocity 
2 3 2-D position and velocity 
3 4 Study of static and kinetic friction 
 5 Problem solving 
4 6 Atwood’s machine 
5 7 Conservation of momentum 
6 8 Conservation of mechanical energy 
 9 Problem solving 
7 10 Rotational quantities 
8 11 Moment of inertia 
 12 Problem solving 
9 14 Oscillations 
 15 Problem solving 
 
 
 
 
 
 
 
 
 



The principle of all science, the definition almost, is the following: The test of all knowledge 
is experiment. 
 Richard Feynman 
 
 
On Exactitude in Science 
by Jorge Luis Borges and Adolfo Bioy Casares 
 
 … In that Empire, the Art of Cartography attained such Perfection that the map of a single 
Province occupied the entirety of a City, and the map of the Empire, the entirety of a 
Province. In time, those Unconscionable Maps no longer satisfied, and the Cartographers 
Guilds struck a Map of the Empire whose size was that of the Empire, and which coincided 
point for point with it. The following Generations, who were not so fond of the Study of 
Cartography as their Forebears had been, saw that that vast Map was Useless, and not without 
some Pitilessness was it, that they delivered it up to the Inclemencies of Sun and Winters. In 
the Deserts of the West, still today, there are Tattered Ruins of that Map, inhabited by 
Animals and Beggars; in all the Land there is no other Relic of the Disciplines of Geography. 
 
 


