COLLEGE OF DUPAGE

Physics 253: Science and Engineering III

Winter 2005

Instructor:
Dr. David R. Fazzini

Office:

IC-1070c

Hours: 
Mon.
2:00 pm - 4:30 pm



Tues.
10:30 am - 11:30 am & 3:00 pm - 4:00 pm



Wed.
10:30 am - 11:30 am & 2:00 pm - 4:30 pm



Thurs.
2:00 pm - 4:00 pm



(Other times by appointment.)

NOTE:
During most of my office hours, I will be found in the Physics Lab Prep



Room (IC-1GH) or one of the adjoining labs (IC-1E, -1F, or -1H).

Phone:

630-942-3349


E-mail:
fazzinid@cdnet.cod.edu
Mailbox:
IC-3028


FAX:

630-942-2759

Course Description:

Calculus-based study of electrostatics, electric fields and potential, Gauss’ law, capacitance, current, resistance, magnetic forces and fields, electro-magnetic induction, AC circuits, Maxwell’s equations, and EM waves.

Prerequisite:
Physics 251 or equivalent.  (Proof required.)

Text:

Fundamentals of Physics, 6th Ed. (Halliday, Resnick & Walker)

Material:
Chapters 22-33, 34* 

*Partial coverage

Location:
Lecture: IC-1013

MTWR: 12:00noon-12:50pm



Laboratory: IC-1E

T: 1:00pm-2:50pm

Course Objectives
Upon successful completion of this course the student should be able to do the following:

1. Calculate the forces on static electrical charges using Coulomb’s law

2. Explain the concept of a field 

3. Calculate the electric field from a system of charged particles using superposition and integral methods

4. Calculate the strength of the electrical field using Gauss’ law

5. Calculate the electrical potential of particle using superposition and integral methods

6. Explain the relationship among work, electrical potential, electrical potential energy, the electric field, and the electrostatic force

7. Calculate the current through and voltage across various elements in single and multi-loop circuits using Kirchoff’s laws

8. Calculate the capacitance of an electrical capacitor and the energy stored

9. Calculate the magnetic field caused by a moving charge

10. Calculate the force on a moving charge due to a magnetic field

11. Calculate the magnetic forces and torques on both looped and straight current carrying wires.

12. Calculate the currents caused by both mutual inductance and self inductance

13. Differentiate among different types of magnetic materials including diamagnetic, paramagnetic, and ferromagnetic material

14. Calculate the time varying current and voltage across various parts of an electrical circuit including resistors, capacitors, and inductors 

15. Explain the concepts involved in each of Maxwell’s equations

16. Explain the propagation of light as an electromagnetic wave
Topical Outline
1. Electric charge

a. Coulomb's law

b. Units of charge

c. Quantization of charge

d. Conservation of charge

e. Linear superposition and Coulomb's law

f. Definition and units for the electric field

2. Electrostatics

a. Measuring and calculating electric fields

b. Fields in special configurations

c. Electric dipoles in electric fields

3. Gauss’ law

a. High symmetry and Gauss' law

b. Applications of Gauss' law

c. Electric potential energy

d. Definition and units of potential difference

e. Calculating potential difference

f. Relation between potential difference and the electric field

4. Capacitance

a. Capacitors

b. Calculation of capacitance

c. Capacitive circuits

d. Energy stored in a capacitor

5. Current and resistance

a. Electric current

b. Resistivity and resistance of a wire

c. Ohm's law for resistive media

d. Energy and charge conservation in resistive circuits

e. Batteries and circuits

f. Simple resistive circuits

g. Kirchoff's laws

6. Magnetic fields

a. Magnetic force on a moving charge

b. Helical motion of charges in uniform magnetic fields

c. Measurement of momentum and voltage for moving charges

d. Mass spectrometer

e. Particle accelerators

7. Magnetic fields due to currents

a. Current carrying wire in magnetic fields

b. Current loops in magnetic fields (magnetic dipoles)

c. Electric motors

d. Production of magnetic fields by moving charges

e. Current elements and the Biot-Savart law

f. Special cases for the production of magnetic fields

g. Magnetic lines of force

h. Symmetry and the production of magnetic fields using Ampere's law

8. Induction and inductance

a. Induced voltages and Faraday's law

b. Lenz' law and induced voltages

c. Mutual induction and transformers

d. Self induction

e. Simple and complex inductive circuits

9. AC Circuits and Maxwell’s equations






a. RLC circuits 

b. Damped and forced oscillations in circuits

c. Impedance

d. Phasor diagrams

e. Average voltages, currents, and power

f. Maxwell's equations

g. Magnetism in matter

h. Electromagnetic waves

Course Logistics
READING and HOMEWORK assignments will be provided “on-line.”  You will be provided a username and a temporary password to access your assignments.  All of the homework for the entire term has been generated.  Check the online page regularly for assignment updates.  

It is assumed that you have read the assigned material by the due date. The reading assignments (Pre-Homework) consist of 10 multiple-choice questions based upon the reading from the assigned chapter.  Each assignment will be terminated at 11:30 am on the due date unless otherwise announced. Once the cut-off time has elapsed, you will not be able to submit reading the assignments.

In addition to the Pre-Homework, short in-class exercises are used to monitor conceptual understanding.  (See REMOTE KEYPADS.)  These can typically be answered by keeping up with the reading assignments and class discussions.  These are designed to surface possible misconceptions and uncover some of the common pitfalls that confuse many students.

Weekly problem-solving assignments will be due according to the dates listed on the assignment web page.  The assignments typically consist about 10 (including 2-4 self-tutoring) online exercises/problems due at 8:00 pm of the date shown.  Check the web page for the exact due dates.  In general, these assignments involve a numerical answer and may be printed out for off-line completion if you desire.  You may return to the computer to enter your answers or ask for additional assistance.  Up to 10% extra credit is given for all exercises/problems completed 48 hours (or sooner) prior to the cut-off time on the due date.  Those exercises/problems submitted within 24 hours after the cut-off time of the due date receive 50% credit.  After 48 hours, you can no longer submit answers to exercises/problems for credit.

Be aware that it is very important that you make an honest attempt to work the problems since doing the homework is a primary technique for learning the material.  It is also very important that you be able to understand the solutions conceptually rather than just memorizing formulas since the exam problems generally require you to demonstrate applications of the concepts being assessed.

EXAMS will consist of 2 “one-hour” exams and a “2-hour” final exam.  The regular exams typically consist of 4-5 problems and are worth 100 points.  The comprehensive final exam is graded out of 200 points and typically has 10 problems.  The problems are derived from homework sets, sample problems from the text and examples worked in class or the laboratory.  The exams are closed book and closed note.  However, you will be provided with a sheet of “possibly useful information” with formulas, constants, etc.

QUIZZES consisting a few short questions based upon the reading assignments due that day and/or material covered in the previous class are administered on occasion with warning or without warning.  In addition to the graded quizzes, short exercises/problems are used to monitor conceptual understanding.  (See REMOTE KEYPADS.)  These are typically answered in a few short lines of algebra.  These are designed to surface possible misconceptions and uncover some of the common pitfalls that confuse many students.  Finally, surveys and feedback questions are also solicited.

REMOTE KEYPADS will be assigned to each student.  The system will allow you to further interact with the instructor during the lecture.  You will be able to respond to questions and give feedback as the course progresses.  Responses are recorded and scored.  The scoring is used to measure class participation and can be used to determine grades in borderline situations.

LABORATORY sessions meet once per week for this course.  The laboratory section is designed to provide you with hands-on experiences related to the topics that are discussed in the classroom.  During the lab, you will make predictions, answer questions, and record observations.  Upon successful completion of the lab, the instructor will stamp your work and your laboratory homework assignment that will be due at the beginning of the next laboratory session.
PARTICIPATION in the course can have a reflection in the overall final grade.  Items such as attendance, attitude, sincerity, changes in performance, etc. will be considered in borderline situations.

WEB-PAGE: http://www.cod.edu/people/faculty/fazzinid/PHY253/PHYS253index.html
Monitor this site for important announcements and course updates such as reading and post-chapter homework assignments.  This site is updated on a regular basis.
GRADING is tentatively based on the following breakdown:

	Homework:
	10%
	A:
	> 90%

	Quizzes:
	10%
	B:
	> 80%

	Laboratory:
	10%
	C:
	> 70%

	2 Hourly Exams:
	20% each
	D:
	> 60%

	Final Exam:
	30%
	F:
	< 60%



Depending on other factors involved with the course, it is possible for

the grade cut-offs to be lowered by up to 5%, but do not count on it.
TENTATIVE SCHEDULE

	Week
	Dates
	Chapter
	Topic(s)

	1
	Jan. 3-7
	22
	Electric Charge & Coulomb’s Law

	
	
	23
	Electric Fields

	2
	Jan. 10-14
	24
	Gauss’ Law & Applications

	3*
	Jan. 18-21
	25
	Electric Potential

	4
	Jan. 24-28
	Exam I
	Chapters 22-25

	
	
	26
	Capacitance & Dielectrics

	5
	Jan. 31-Feb. 4
	27
	Current & Resistance

	6
	Feb. 7-13
	28
	Circuits

	7
	Feb. 14-18
	29
	Magnetic Fields & Moments

	8
	Feb. 21-25
	Exam II
	Chapters 26-29

	9
	Feb. 28-Mar. 4
	30
	Magnetic Fields & Ampere’s Law

	
	
	31
	Induction, Inductance & Faraday’s Law

	10
	Mar. 7-11
	32
	Magnetism in Matter & Maxwell’s Equations

	
	
	33
	EM Oscillations & Alternating Current

	11
	Mar. 14-18
	34
	Electromagnetic Waves

	12
	Mar. 21-25
	Review 
	All covered material.

	
	
	Final Exam
	All covered material.


* Denotes shortened week due to King Holiday.  No class on Monday, January 17, 2005.

MISCELLANEOUS

CONDUCT:

Anyone caught cheating or plagiarizing will receive an automatic failure for the course.  You will not be allowed to drop the class if you are found in violation of this section.  It is expected that you are aware of and follow the guidelines for conduct as described in the COD Catalog, page 47: Section IV Student Code of Conduct.

DISRUPTIONS:

The proprietor of any cell phones or pagers that are heard to go off in class or the laboratory ensure themselves a "0" on the next homework assignment.  Disruption during an exam will result in a 10 point deduction off that exam score (20 points for final exam).

LATE MATERIAL or MAKE-UPS:

In general, all quizzes, labs and tests must be completed on the scheduled date.  There are no make-ups.  Homework submitted beyond final due date & time will not be accepted.

Disclaimer:

To the best of the instructor’s knowledge, the information in this syllabus was correct and complete at the beginning of the term.  However, the instructor reserves the right, acting within the policies and procedures of the College of DuPage, to make changes in the course content, instructional techniques or grading policies during the term without notice or obligation.

