Physics

Course Syllabus

The Text

Physics, by Cutnell and Johnson, 3rd ed., John Wiley and Sons Publishing.  It is a calculus free study of Physics but the math requires highly developed algebra skills since the book is an entry level college text.

Topics Covered

I. Background


• how to read the textbook


• significant digits


• order of magnitude and estimation


• problem solving methodology


• dimensional analysis


• systems of units/unit conversions


• graphing


• right triangle trigonometry


*ACTIVITIES:  Using the tools of the lab


*LAB:  Direct and indirect measurement

II. Vectors


• head to tail method of addition


• vector components


• component method of addition


* LAB:  The vector nature of forces

III. Kinematics in 1D and 2D


• displacement, velocity, acceleration


• graphs of distance vs. time and velocity vs. time


• equations of kinematics in two dimensions


• projectile motion


• relative velocity


*LAB:  Measuring speed and acceleration (tape timers)


*LAB:  Graphs of speed and acceleration with a PASCO interface


*LAB:  Target practice with a projectile launcher

IV.  Newton’s Laws


• law of inertia, law of acceleration, law of action-reaction


• law of universal gravitation


• weight, tension, and normal forces


• static and kinetic frictional forces


• equilibrium applications - ΣF = 0


• nonequilibrium applications - ΣF = ma


*LAB:  Newton’s laws with dynamics carts

V.  Uniform Circular Motion


• centripetal and centrifugal


• problem-solving - ΣF = mv2/r


• satellites orbits


• banked turns


• apparent weightlessness and artificial gravity


• vertical circles


•LAB:  How Fast Can You Take That Turn?

VI.  Work and Energy


• work and energy


• kinetic energy


• gravitational and elastic potential energy


• the Work-Energy theorem


• conservation of energy


• problem-solving with conservation of energy


• power


• work done by a variable force


*LAB:  Conservation of energy in a spring-mass system

VII.  Impulse and Momentum


• impulse and momentum


• the Impulse-Momentum Theorem


• conservation of linear momentum


• elastic and inelastic collisions


• collisions in one dimension


• collisions in two dimensions


*LAB:  The Ballistic Pendulum

VIII.  Special Relativity


• inertial reference frames and events


• the postulates of relativity


• time dilation


• length contraction


• the equivalence of mass and energy


• relativistic velocity addition


*ACTIVITY:  Modeling the “Big Bang”

TECHNOLOGY:

Use of technology such as graphing calculators and computer software (Microsoft Office) is an important part of the Physics curriculum.  All students will have access to such technology and will be expected to learn to use it and apply it to their Physics study.

SEMESTER PROJECTS:

•Semester long group and individual projects may be assigned focusing on modern research techniques and application of Physics principles.
