Physics 102

Page:  6

Degree Applicable
 Glendale Community College 


May 2013
COURSE OUTLINE

Physics 102

Engineering Physics

I.
Catalog Statement
Physics 102 is a study of static electricity including Gauss’ Law, potentials and electric fields, direct and alternating current theory, laws of magnetism and magnetic properties of matter, electromagnetism and induced currents, Maxwell’s equations and radiation theory.
Total Lecture Units:  3.5
Total Laboratory Units:  0.5
Total Course Units:  4.0
Total Lecture Hours:  56.0

Total Laboratory Hours:  24.0

Total Faculty Contact Hours:  80.0
Prerequisites:  Physics 105 with a grade of "C" or better, or physics taken in high school with a grade of "C" or better, and Physics 101, and Mathematics 103, and Mathematics 104.
Note:  The lecture and laboratory sections of this course must be taken concurrently.
II.
Course Entry Expectations

Skills Expectations:  Reading  5;  Writing  5;  Listening/Speaking  5;  Math  7

Prior to enrolling in the course, the student should be able to:

1.
understand basic concepts and laws of mechanics, thermodynamics, and acoustics and apply this understanding to the solution of algebra-based problems in physics;

2.
understand the scientific method and apply it to observations of physical phenomena in mechanics, thermodynamics, and acoustics;
3.
quantitatively analyze and solve mechanics problems;
4.
evaluate and perform experiments involving basic mechanics measurements;

5.
use a microcomputer and spreadsheet to solve complex equations;
6.
have a firm grasp of calculus, including derivatives and integrals.
III.
Course Exit Standards
Upon successful completion of the required course work, the student will be able to:

1.
quantitatively analyze and solve electricity and magnetism problems;

2.
evaluate and perform experiments involving electrical measurements;
3.
use an oscilloscope to do complex wave form analysis.
IV.
Course Content
Total Faculty Contact Hours = 80.0
A.
Charge and Matter
5 hours
1.
Electric charge

2.
Conductors and insulators

3.
Coulomb's Law
4.
Quantization of charge

5.
Conservation of charge
B.
The Electric Field
5 hours
1.
Electric field strength

2.
Lines of force
3.
A point charge in electric field

4.
A dipole in an electric field
C.
Gauss' Law
5 hours
1.
Flux of the electric field

2.
Gauss's law and Coulomb's law

3.
Experimental proof of Gauss's and Coulomb's law

4.
The nuclear model of the atom
D.
Electric Potential
4 hours
1.
Potential and field strength 

2.
Potential due to a point charge
3.
Potential due to a Dipole
4.
Electric potential energy

5.
Calculation of E from V
6.
The electrostatic generator

E.
Capacitors and Dielectrics
4 hours
1.
Capacitance

2.
Parallel-plate capacitor with dielectric

3.
Dielectrics-an atomic view
4.
Dielectrics and Gauss's law
5.
Three electric vectors
6.
Energy storage in an electric field
F.
Current and Resistance
4 hours
1.
Current and current density

2.
Resistance, resistivity, and conductivity

3.
Ohm's law
4.
Resistivity-an atomic view

5.
Energy transfers in an electric current

G.
Electromotive Force and Circuits
4 hours
1.
EMF
2.
Other single element circuits

3.
Potential differences
4.
Multi-loop circuits and Kirchhoff's laws

5.
Measuring currents and potential differences

6.
The potentiometer

7.
RC circuits

H.
The Magnetic Field
4 hours
1.
The definition of B

2.
Magnetic force on a current loop

3.
Torque on a current loop

4.
The Hall effect

5.
Circulating charges

6.
The cyclotron

7.
Thompson's experiment

I.
Ampere's Law and Applications
4 hours
1.
Ampere's law

2.
B near a long wire

3.
Magnetic lines of induction
4.
Two parallel conductors
5.
B for a solenoid
6.
The Biot-Savart law

J.
Faraday's Law and Applications
4 hours
1.
Faraday's experiment

2.
Faraday's law

3.
Lenz's law

4.
Induction - a quantitative study

5.
Time-varying magnetic fields

6.
The betatron

7.
Induction and relative motion

K.
Inductance
4 hours
1.
Inductance

2.
Calculation of inductance

3.
An LR circuit

4.
Energy and the magnetic field

5.
Energy density and the magnetic field

L.
Magnetic Properties of Matter
2 hours
1.
Poles and dipoles

2.
Gauss's law for magnetism

3.
Paramagnetism

4.
Diamagnetism

5.
Ferromagnetism

6.
Nuclear magnetism

M.
Electromagnetic Oscillations
3 hours
1.
LC oscillations

2.
Electromagnetic oscillations - quantitative

3.
Forced oscillations and resonance

4.
Lumped and distributed elements

5.
Electromagnetic cavity oscillator

6.
Induced magnetic fields

7.
Displacement current

8.
Maxwell's equations
N.
Electromagnetic Waves
2 hours
1.
Transmission line

2.
Coaxial cable - fields and currents

3.
Waveguide

4.
Radiation

5.
Traveling waves and Maxwell's equations

6.
The Poynting vector

O.
Nature and Propagation of Light as Electromagnetic Waves
2 hours
1.
Energy and momentum

2.
Velocity of propagation

3.
Moving sources and observers

4.
Doppler's effect

P.
Physics Lab
24 hours

1.
Electrostatics and Electromotive Forces
2.
Electricity
3.
Creating Electricity
4.
Introductory D.C. Lab
5.
Introductory Oscilloscope Lab
6.
The Filament Temperature of a Light Bulb
7.
Capacitors:  Charging, Discharging, and Energy Storage
8.
RC Experiment
9.
Kirchhoff’s Laws
10.
Determining e/m for an Electron
11.
Magnetic Forces
12.
A.C. Circuits:  Capacitive Reactance and Phase Angles
13.
Investigating RLC Oscillations Using Data Studio
14.
A.C. Resonance
15.
Making an Electromagnet
V.
Methods of Instruction
The following instructional methodologies may be used in the course:

1.
Classroom lecture and demonstration;

2.
Computer tutorials;

3.
Computer-aided experiments;

4.
Computer simulations.

VI.
Out of Class Assignments
The following out of class assignments may be used in the course:
1.
Problem sets (e.g. series of short word-problems asking for a physical quantity such as mass or momentum to be calculated);

2.
Lab reports (e.g. report describing the procedures used in a laboratory experiment and presenting the results in the form of tables or graphs).
VII.
Methods of Evaluation
The following methods of evaluation may be used in the course:
1.
Five lecture exams, one hour each;
2.
One lab exam, two hours;
3.
One final exam, 2.5 hours, including essay topics.

VIII.
Textbook
Raymond A. Serway and John W. Jewett, Physics for Scientist and Engineers, volume 2, 8th edition, USA:  Brooks/Cole, 2010

13th Grade Reading Level
ISBN-13:  978-1439048399
Richard Guglielmino, Physics 102 Laboratory Manual, Glendale Community College.
IX.
SLO

Upon successful completion of the required coursework, the student will be able to:
1.
use Excel to do science and engineering analysis;
2.
use computer interfacing hardware and software;
3.
solve complex application problems using techniques of differential and integral calculus;
4.
use lasers, micrometers, calipers, oscilloscopes, spectrometers, interferometers, and voltmeters accurately and safely;
5.
use the Internet to find information about scientific issues and be able to assess the validity of the information.

