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United Stated Naval Academy

Physics Department

SP212R - General Physics II

Summer 2008
Section 3001 Course Standing Orders

Objective:  Demonstrate a practical understanding of the basic physical concepts of classical electricity, magnetism and optics by: 

1. Methodically solving problems in theory on paper, in computer models, or using mathematical animations, and  

2. Methodically investigating problems in practice during physical demonstrations, (laboratories), or real life experience.

Instructor:  
CDR Ed Tucholski, Ph.D., (USNA ’81)



LT Pete Brereton (USNA ’01, MA Physics ’03)

Office:

CH266B (CDR Tucholski)



CH262 (LT Brereton)

Lab:

CH040/41 (CDR Tucholski)

Office phone:
410-293-6652 (CDR Tucholski)



410 293 6674 (LT Brereton)

Office email:
ejtuchol@usna.edu


brereton@usna.edu

Home phone:
410-349-8126 (CDR Tucholski)



360-620-3293 (LT Brereton)

Cell phone:
443-995-7348 (CDR Tucholski)



360-620-3293 (LT Brereton)

Grading:  Your final course grade will be calculated using the following percentages: 

Homework/Worksheets
25%
Quizzes


15%

Hour Exams (3)

30%

Final Exam

30%

Letter grades are defined as follows:

A > 90%

B > 80%

C > 70%

D > 60%

I reserve the right to adjust these guidelines by as much as 5% based on my judgment of your effort in this course.

Homework:   You demonstrate proficiency in technical subjects by applying your knowledge to solving problems.  We will use WebAssign® for homework assignments.  The assignments are to be submitted before class on the day they are due as specified in WebAssign®.  Please note homework is 25% of your grade.
It is necessary that you learn to solve problems independently.  While solving problems in groups has definite advantages for time management, remember you will need to solve problems independently during all exams and quizzes.  Many students understand a solution once shown the correct method.  Significantly greater understanding is required to solve a problem with nothing other than a blank sheet of paper, your calculator, and your own brain.  If you continuously rely on others to think for you, you will not succeed in this course or your Navy career.  More immediately, my experience has shown that a common thread in honor violations is the tendency of the cheater to also copy homework assignments.  Although this in itself is not a violation, it leaves the copier unprepared for quizzes and exams.  When the panic of the exam event hits home, desperate acts are sometimes undertaken.  Copying homework has proven to be a very slippery slope.  Don’t go there!    

Exams and Quizzes:  Expect a short quiz regularly and without warning.  At the end of the block your lowest quiz will be dropped before your final grade is calculated.  

Three one-hour long exams will be given.  The final exam is multiple-choice.  You may use the standard course wide equation sheet annotated as you wish.
Show all the work.  A logical methodical approach to problem solving is a life skill, not merely a Physics skill.  Discipline yourself to use the following problem solving method.  The numbers in parenthesis represent the approximate grading weight for each step of the method and should give you a guide for how much time to spend performing that step.

1. Read the problem.  Reread it if necessary.
2. Write down the information that is “given.”





(5%)

3. Write down what is to be “found.”






(5%)


4. Draw a picture or sketch. 







(20%) 

5. Write down the fundamental physical relationship necessary to solve your problem.

(40%)

6. Perform the mathematics (algebra, trig, calculus).  Remember the rules for significant digits.
(20%)

7. Simultaneously, perform unit analysis.






(10%)

8. Box your final answer.  Include units.

9. Check that your answer makes sense.

E. J. Tucholski


P. G. Brereton

SP212R – General Physics II
Course Outline  – Summer 2008 
Text: Physics for Scientists and Engineers, 7th Ed. by R. A. Serway and J. W. Jewett, Jr. 

	 Date
	Ch 
	Secs 
	Pgs 
	Lesson Topic  
	Webassign
	Problems

	21 Jul 08
	 
	 
	 
	Administration, Diagnostic Exams 
	
	

	21 Jul 08
	23 
	1 – 3 
	9 
	Charges; Charging; Coulomb’s Law 
	Hmwrk #1
	2,7,8

	
	23 
	4 – 5 
	8 
	The Electric Field 
	Hmwrk #1
	12,17,21,23,24

	22 Jul 08
	23 
	6 – 7 
	5 
	Motion of Charged Particles in an Electric Field 
	Hmwrk #2
	36,38,45

	
	24 
	1 – 2 
	6 
	Electric Flux; Gauss’s Law for Electric Fields 
	Hmwrk #2
	23:30,4,5,9,16

	
	24 
	3 – 4 
	8
	Applications of Gauss’s Law 
	Hmwrk #2
	18,27,35,44,63

	23 Jul 08
	25 
	1 – 2 
	5 
	Potential Difference and Electric Potential 
	Hmwrk #3
	1,2,3,4

	
	25 
	3 – 4 
	6 
	Potential Due to Point Charges, E from V 
	Hmwrk #3
	10,13,14,16,28,31

	
	25 
	5 – 6 
	7 
	Potential Due to Charge Dist’s, Conductors 
	Hmwrk #3
	35,38,42

	24 Jul 08
	26 
	1 – 2 
	6 
	Capacitance and Capacitors 
	Hmwrk #4
	1,3,5,9

	
	26 
	3 – 4 
	8 
	Combinations of Caps; Electric Energy Storage 
	Hmwrk #4
	12,13,23,24,27,31

	
	26 
	5 – 6 
	7 
	Capacitors with Dielectrics; Dipoles 
	Hmwrk #4
	37,40,42

	25 Jul 08
	— 
	— 
	— 
	EXAM 1
	
	

	
	27 
	1 – 2 
	9 
	Current and Resistance 
	Hmwrk #5
	1,3,6,10,11,13

	
	27 
	3 – 6 
	7 
	Conduction, Electrical Power 
	Hmwrk #5
	17,18,23,26,31,38

	28 Jul 08
	28 
	1 – 2 
	10 
	Emf, Combinations of Resistors 
	Hmwrk #6
	1,3,5,11

	
	28 
	3 
	4 
	Kirchhoff’s Rules 
	Hmwrk #6
	16,22,24,55

	
	28 
	4 
	6 
	RC Circuits 
	Hmwrk #6
	27,31,61

	29 Jul 08
	29 
	1 – 3 
	12
	Magnetic Fields; Forces on charges; Applications 
	Hmwrk #7
	1,3,4,7,9,11,17,19,21

	
	29 
	4 – 5 
	6
	Magnetic Forces on current carrying conductors
	Hmwrk #7
	26,28,34,37,38

	30 Jul 08
	30 
	1 – 2 
	8 
	Biot-Savart Law; Forces on Parallel Conductors 
	Hmwrk #8
	2,4,11,15,17,18,21

	
	30 
	3 - 4 
	5
	Ampère’s Law, applications of Ampere, solenoids
	Hmwrk #8
	23,25,28,35

	
	30 
	5 
	3 
	Magnetic Flux and Gauss’s Law in magnetism 
	Hmwrk #8
	39,41

	31 Jul 08
	31 
	1 
	5 
	Faraday’s Law of Induction 
	Hmwrk #9
	2,8,11,15

	
	31 
	2 – 3 
	8 
	Motional emf; Lenz’s Law 
	Hmwrk #9
	21,22,23,28

	
	31 
	4 – 5 
	6 
	Induced emf/E-fields; Generators/Motors
	Hmwrk #9
	33,35,36,39,40

	01Aug 08
	32 
	1 – 2 
	7 
	Self Inductance; RL Circuits 
	Hmwrk #10
	1,2,6,7,13,18

	
	32 
	3 – 4 
	4 
	Magnetic Energy Storage; Mutual Inductance 
	Hmwrk #10
	23,28,30,31

	
	32 
	5 – 6 
	7 
	LC and RLC Circuits 
	Hmwrk #10
	39,42,44

	02 Aug 08 
	 
	 
	 
	EXAM 2(Saturday)
	
	

	04 Aug 08
	34 
	1 – 3 
	9
	Displacement current, Maxwell’s equations, E/M waves
	Hmwrk #11
	1,3,5,7,11,14

	
	34 
	4 – 7
	6 
	Energy, Radiation Pressure, Antennae, E/M Spectrum
	Hmwrk #11
	17,23,25,28,44,45

	05 Aug 08
	35 
	1 – 4 
	7 
	Geometric Optics; Reflection 
	Hmwrk #12
	1

	
	35 
	5, 7, 8 
	10 
	Refraction; Prisms; Total Internal Reflection 
	Hmwrk #12
	9,10,11,19,21,32,33,36

	06 Aug 08
	36 
	1 – 2 
	10
	Images formed by Mirrors 
	Hmwrk #13
	3,5,6,8,14

	
	36 
	3 
	4 
	Images formed by Refracting Surfaces 
	Hmwrk #13
	21,26

	
	36 
	4 
	10 
	Thin Lenses 
	Hmwrk #13
	28,29,30,33

	07 Aug 08
	37 
	1 – 4 
	6 
	Double-Slit Interference 
	Hmwrk #14
	2,8,9,16,18

	
	37 
	5 – 7 
	8 
	Thin Film Interference; Michelson interferometer
	Hmwrk #14
	24,27,31,32,35

	08 Aug 08
	38 
	1 – 3 
	10 
	Diffraction by Small Apertures; resolution of circular apertures
	Hmwrk #15
	2,4,5,11,16,18

	
	38 
	4, 6
	11
	Diffraction gratings, Polarization of light waves
	Hmwrk #15
	19,34,36,37,41

	09 Aug 08 
	 
	 
	 
	EXAM 3(Saturday)
	
	

	11 Aug 08
	
	
	
	Review
	
	

	12 Aug 08
	
	
	
	Final Exam
	
	

	13 Aug 08
	
	
	
	Review and Critique
	
	


Acquired Abilities:  Upon completion of this course, you should be able to:

1. Distinguish between electric insulators and conductors.

2. State Coulomb’s Law and use it to calculate the electric force between charges..

3. Define electric field, and calculate it using both Coulomb’s Law and Gauss’ Law when appropriate.

4. Recognize electric dipoles and solve problems involving them.

5. Describe the motion of a charged particle in an electric field.

6. Define electrical potential difference, electrical potential, electric potential energy difference, electric potential energy.

7. Write and use the relationship between electric field and electric potential.

8. Identify a capacitor and define capacitance. 
9. Solve problems involving capacitance networks.

10. Relate resistivity and resistance and use Ohm’s Law.

11. Solve problems involving resistance networks.

12. State Kirchkoff’s rules and use them to solve multiloop circuits and develop the equations for a series RC circuit.

13. Define magnetic field and find the magnetic force on moving charges and currents.

14. Use the Biot-Savart Law and Ampere’s Law to find the magnetic field for simple current configurations.

15. State Faraday’s Law and use it to solve problems and discuss generators and power transmission.

16. Define self inductance and solve problems involving LR and LC circuits.

17. Quote Maxwell’s equations and show how they give rise to electromagnetic radiation.

18. Define index of refraction and use Snell’s Law to solve problems involving the effect of index of refraction on the propagation of light.

19. State the laws of reflection, use them to develop equations that describe images formed by spherical mirrors and use all equations to solve problems involving the reflection of light.

20. Characterize thin lenses and solve problems involving images formed by them..

21. Discuss diffraction of light and solve problems involving single and double slits

22. Explain thin film interference and solve relevant problems.

23. Characterize a diffraction grating and a Michelson interferometer and solve problems involving them.

24. Discuss polarization and solve relevant problems. 
25. Use a digital voltmeter.
26. Use electric equipment such as batteries or power supplies and voltmeters and ammeters interfaced with a computer.
27. Collect, organize and analyze experimental data and show how that data can be used to verify physical law and understand physical phenomena.
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