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III. CATALOG DESCRIPTION
A single semester course introducing concepts and algebra based analysis of such topics as
kinematics, dynamics, energy, and momentum. This course prepares students to take a
trigonometry-based physics course and may also serve as preparation for a calculus based
physics course.

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

A. Demonstrate the ability to solve problems using the International System ofunits and
dimensional analysis.

B. Perform basic vector mathematics such as resolving a vector into components and
distinguishing between vectors and scalars.

C. Differentiate between basic physics terms such mass and weight, position and
displacement, speed and velocity, energy and momentum, and force and acceleration.

D. Demonstrate a conceptual understanding of topics in mechanics such as the nonzero
acceleration at the top of a vertical projectile's path, energy conservation as applied to a
roller coaster and a pendulum, and momentum conservation as applied to one dimensional
collisions.
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E. Solve elementary physics problems using algebraic techniques such as solutions of linear
systems in two variables, and the average rate of change of a function.

F. Solve physics problems with information obtained from a graph such as the equivalence
of the area under a velocity versus time curve with the total distance traveled, or the slope
of the tangent of the same curve representing the instantaneous acceleration.

V. CONTENTS
A. Mathematical Concepts

1. Scientific notation and significant figures
2. Units and dimensional analysis
3. Symbolic expressions and algebraic laws
4. Two equations and two unknowns
5. Slope of the tangent versus average slope between two points
6. Right triangle trigonometry

B. Vectors
1. Vectors versus scalars
2. Rectangular and polar representations
3. Scalar multiplication
4. Vector addition

C. Kinematics
1. Position and displacement
2. Average speed and instantaneous speed
3. Velocity and acceleration
4. Constant acceleration
5. Projectile motion
6. Circular motion

D. Dynamics
1. Mass and weight
2. Nonnal force and friction force
3. Newton's Laws
4. Free body diagrams

E. Energy
1. Work
2. Kinetic energy
3. Potential energy
4. Conservation of energy
5. Power

F. Momentum
1. Impulse
2. Momentum
3. Conservation of momentum
4. Elastic and inelastic collisions

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In class assignments
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a. Analyze and respond to critical thinking questions on topics ranging from
kinematics, dynamics, energy, and momentum

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

2. Out ofclass assignments
a. Reading assignments from the textbook, the web, and supplementary handouts
b. Homework assignments that include problem solving on topics ranging from

kinematics, dynamics, energy, and momentum
c. Web-based discussion boards, homework, and quizzes (optional)

B. Evaluation
1. Homework assignments as described above
2. Midterm exams including conceptual questions and problem solving exercises on

topics as indicated above
3. Comprehensive final exam that includes conceptual questions and problem solving

exercises on topics as indicated above
C. Textbooks and other instructional materials

1. Cutnell and Johnson "Physics" (8th edition, 2010)
2. Demonstration materials such as projectiles, ramps, balls, pulleys, and computer data

acquisition equipment
3. Media presentation equipment such as laptops and projectors
4. Polling technology such as clickers and transponders (optional)
5. Online resources such as phet.colorado.eduJ, www.pbs.org/wgbh/noval,

www.sciam.coml. and hyperphysics.phy-astr.gsu.edu/hbase/hph.html

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