
City College of San Francisco 
Course Outline of Record 

T. GENERAL DESCRIPTION 
A. Approval Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Preparer( s) 

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Hours 

B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

January 2014 
Physics 
PHYC4A 
Physics for Scientists and Engineers 
Dack Lee and Leilah McCarthy 

" ~../"'------,7 ~::---;:-::; 
~~erKing 

avid Yee -
Lecture: 3 weekly (52.5 total) 
Conference: I weekly (17.5 total) 
3 
MATH 110A 
PHYC4AL 
PHYC 41 and concurrent emollment in 
MATH 110B 
The calculus-based introductory physics 
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for students majoring in physical science or 
engmeermg. 
No 
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a 

First course in a calculus-based four semester sequence. Core topics include kinematics, 
dynamics, energy, momentum, rotation, gravitation, oscillations, and fluids. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Apply the concepts of kinematics to describe and analyze the motion of an object 
moving in one or two dimensions. 

B. Apply Newton's Laws of Motion to analyze and predict the motion of an object 
with multiple forces acting on it. 

C. Determine which physical quantities, if any, are conserved and apply conservation 
principles when appropriate. 

V. CONTENTS 
A. Vectors and Scalars 

I. Vector addition and subtraction 
2. Vector components 
3. Scalar dot product and vector cross product 

B. Kinematics 
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1. Dimensional analysis 
2. Graphs of position, velocity, and acceleration versus time 
3. Average velocity and average speed 
4. Motion with constant or variable acceleration 
5. Projectile motion with constant acceleration due to gravity 

C. Dynamics 
I. Fundamental forces 
2. Contact forces including push/pull, tension, normal force, and friction 
3. Weight 
4. Newton's 3 Laws of Motion 
5. Free body diagranls 
6. Uniform circular motion 

D. Work and Energy 
1. Work-energy relation 
2. Kinetic energy 
3. Potential energy due to weight and due to spring force 
4. Conservation of mechanical energy 

E. Momentum 
I. Impulse-momentum relation 
2. Linear momentum 
3. Conservation of linear momentum 
4. Elastic and inelastic collisions 

F. Rotation 
I. Rotational inertia 
2. Rotational kinematics 
3. Torques and rotational dynamics for rigid bodies 
4. Rotational energy 
5. Angular momentum and its conservation 
6. Static equilibrium 

G. Gravitation 
I. Newton's law of gravitation 
2. Gravitational potential energy 
3. Satellite orbits and escape velocity 

H. Oscillation 
1. Simple harmonic motion 
2. Energy in simple harmonic motion 
3. Damped simple harmonic motion 
4. Forced oscillations and resonance 

I. Fluids 
I. Density and pressure 
2. Archimedes principle 
3. Bernoulli's equation 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

I. In-class assigmnents 
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a. Analyze and respond to critical thinking questions on topics ranging from 
kinematics, translational and rotational motion, oscillations, and fluids 
using either dynamics or conservation of energy/momentum techniques 

b. Group work to solve problems that promote interaction between students 
themselves, and between the student and the instructor on topics as 
indicated above 

2. Out-of-class assignments 
a. Reading assignments from the textbook, the web, and supplementary 

handouts 
b. Homework assignments that include problem solving on topics ranging 

from kinematics, translational and rotational motion, oscillations, and 
fluids using either dynamics or conservation of energy/momentum 
techniques 

c. Web-based discussion boards, homework, and quizzes (optional) 
B. Evaluation 

1. Homework assignments as described above 
2. Midterm exams stressing problem solving exercises on topics as indicated 

above 
3. Comprehensive final exam that includes problems on topics ranging from 

kinematics, translational and rotational motion, oscillations, and fluids using 
either dynamics or conservation of energy/momentum techniques 

C. Textbooks and other Instructional Materials 
1. Serway & Jewett "Physics for Scientists & Engineers" (9th edition, 2013), 

Brooks Cole 
2. Halliday, Resnick & Krane "Physics" (9th edition, 2010), John Wiley & Sons 
3. Benson "University Physics" (revised edition, 1996), John Wiley & Sons 
4. Demonstration materials such as projectiles, rotational apparatus, ramps, balls, 

pulleys, and computer data acquisition equipment 
5. Media presentation equipment such as laptops and projectors 
6. Polling technology such as clickers and transponders (optional) 
7. Online resources such as phet.colorado.edul, \vww.pbs.org/wgbhlnova/, 

www.sciam.com/. and hyperphysics.phy-astr.gsu.edulhbase/hph.html 
8. Course management software that facilitates electronic discussion boards, 

homework, and quizzes (optional) 
9. Supplementary handouts include printed versions of news andjournal articles, 

and instructor developed materials 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards ofTitle 5. Section 55002(a». 
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