                                 PHYSICS 2A – GENERAL PHYSICS (CLASS #80047)

                                 FALL 2007 (TuTh 05:00PM--06:15Pm, MCLane162)

INSTRUCTOR: Dr. Yongsheng GAO  (yogao@csufresno.edu)

OFFICE: McLane #12, Tel. 278-4554; Physics Office: 278-2371

OFFICE HOURS: Tu and Th, 3:00pm --4:00pm, or by appointment

TEXT: Serway/Faughn, College Physics (Seventh Edition) http://www.cp7e.com

Web Site: All course information can be found in  http://blackboard.csufresno.edu/

EXAM SCHEDULE: Tentative schedule:

                 Exam 1 Ch.1 - Ch.3 - September 25, 2007 (Tu.)

                 Exam 2 Ch.4 - Ch.6 - October 23, 2007 (Tu.)

                 Exam 3 Ch.7 - Ch.10 - November 27, 2007 (Tu.)
                 FINAL EXAM Ch.1 - Ch.13 - Tuesday December 18 (05:45pm--07:45pm)

G.E.: Phys 2A is a G.E. Breadth B1 course. The goal for Area B1: To understand and  

          actively explore fundamental principles in the Physical Sciences and the methods 
          of developing and testing hypotheses used in the analysis of the physical universe.
GRADING: The course grade will be based on performance of this class-section. There 
                      will be three 75-minute exams plus a two-hour comprehensive final exam. 
                      Exams can be made up only for a very good reason (the instructor 
                      determines what is, what is not excusable). Give a notice before the

                      exam and it is your responsibility to see me as soon as possible. 
                      Seat numbers will be assigned and may be different for each exam. 
                     You will be provided with a "formula sheet" for each exam: 
                     No other of your own formula sheets are allowed. You will need a 
                     Scantron  form (882-ES), a simple scientific calculator, and a #2 pencil 
                     for each exam. Request for correction of grading errors both on homework  

                     and examination must be made within one week after the work is returned to  

                     you in my office (not during the class time).

CHEATING AND PLAGIARISM: University policy maintains that “proven

                     cheatings/plagiarism can result in severe penalties and consequences”.   

                     Please refer to the Schedule of Courses (Legal Notices on Cheating and 
                     Plagiarism) or the University Catalog (Policies and Regulations). 
                     This policy will be strongly enforced by your Physics instructors 
                     (lecture and lab).

ATTENDANCE: If you are absent from class, it is your responsibility to check on any 
                              and all announcements made while you were away.

HOMEWORK (HW) POLICY: Problem solving is of the utmost importance in    

                           Studying Physics and there is no exception for Phys. 2A. Prepare to 
                           work hard on your homework through the course. Don’t leave the 
                           solution of any HW set for the last minute! 
                                            LATE HW WILL NOT BE ACCEPTED. 
                          This policy will be strictly enforced. I will drop the lowest score of
                          the HW set. 
                          I strongly recommend you to do and understand at least all the 
                          odd-numbered problems at the end of each chapter. Some of the  

                          course content will be introduced via the problems and students will be

                          responsible for this material. The style and format of the exam questions  

                         will be similar to those problems and the specific assigned 
                         even-numbered HW problems. HWs are set up on a daily schedule and               

                         HW for the whole chapter (about 10-15 problems) is due before                    

                         midnight on each due date. Please note that the HW will come from the 
                         text, but be done online through WebAssign                  

                         (http://www.WebAssign.net). Think of this WebAssign as another text 
                         book but a highly interactive one and will enhance your learning process. 
                        Also, using online homework allows the use of any recent edition of the 
                        textbook. There is a strong correlation between those who complete the        

                        HW sets by his/herself with understanding and those who obtain the high 
                        grades in this class since problem solving requires skill and practice.

                        You are encouraged to discuss the problems with other students, the TAs,  

                        and especially me. However, the final solutions should be your own effort 
                        and understanding. Only copy someone else work do not create skill and 
                        absolutely not a good practice. Physics tutors are available for help.  

                        Please check with the schedule in the Physics Office McL 173.

POSSIBLE POINTS:    20% LAB

                                         20% HW

                                         10% Quizzes (weekly, covering the previous 2 classes)
                                         30% Mid-term Exams

                                         20% Final Exam

                                       100% TOTAL POINTS 
The total score required for a given letter grade does not depend on the performance of the remainder of the class. It depends only on an analysis of the difficulty of the examination questions and how hard you put an effort in this course.

Approximate grading scale:    86% - 100% A
                                                    75% - 85.9% B

                                                    60% - 74.9% C

                                                    50% - 59.9% D

Incomplete Grade: The "I" grade is given only when a student fails to complete a  

                                  portion of the required course work and when he/she has completed 
                                  at least 2/3 of the required work at a passing level. 
                                 When completing an I, the student does only the unfinished work. 
                                  I will strongly enforce this university policy.

LABORATORY POLICY: There is a required laboratory of three hours each week.   

                                               The main purpose is to give the students hands-on 
                                               experience with physical measurements and concepts.
                                               Read the laboratory instruction before attending that 
                                               specific lab session. You should cooperate with your lab  

                                               partner for data collection but the remainder of the 
                                               experiment write-up must represent your own effort. 
                                               You must make a brief write-up (covering data, theory, 
                                                example of calculations, results, %error, conclusions) and 
                                                make sure to turn it in to receive credit. You must

                                                complete all of the lab experiments listed on the  

                                                “LABORATORY SCHEDULE”. Please keep in mind that                          

                                                an F in the lab automatically means an F in Phys. 2A. 
                                               If you intend to miss a lab, notify your lab instructor before 
                                               or ASAP (in case of emergency). For further information on 
                                               lab policy, please refer to your lab manual.

NOTE ON DISABILITIES: If you have a disability of any kind, please inform me and 
                                                Services for Students with Disabilities (University Center, 
                                                Room 5-Between Renaissance Room & the Pub; 8-2811 or 
                                                TTD 8-3084) so that accommodations can be made.

                             Physics 2A: General Physics (Topical Outline)

By the end of the semester, each student should be familiar with all of the topics listed below and capable of solving practical problems using these concepts. The following topical outline should prove very useful for review purpose. We will cover chapter 1 through 13 in the Serway/Faughn textbook.

                                                                        MECHANICS

Foundations: Review of units, measurement, graphical interpretation, vectors, and 

                      trigonometry. Supplemented by laboratory experiment in vector addition of  

                      forces.

Introduction to Kinematics: Motion of an object moving in one- and two-dimensions.

                     Concepts of velocity and acceleration. Laboratory experiment in the motion 
                     of an object in free-fall. Introduction of graphical analysis of data.

Dynamics: Forces and acceleration in one-, two-, and three dimensions. Lab experiment

                    to verify Newton’s second law using Atwood’s machine.

Work, Energy, and Power: Idea of mechanical work, energy as a property of motion.  

                    Potential energy and the conservation of mechanical energy. Friction

                    as a force affecting motion and as a source of non-conservation of 

                    mechanical energy. Discussion of energy in the home; energy source and 
                    related societal issue.

Momentum and Impulse: Momentum as a constant of motion. Conservation of

                    momentum, even in the presence of inelastic forces. Laboratory experiment 
                    using ballistic pendulum, illustrating conservation of momentum and 
                    mechanical energy. Experiment with two-body collision, looking

                    at 2-D components of momentum.

Rotational Kinematics: Definition of angular velocity and acceleration, kinetic energy of

                    rotational motion, momentum of inertia, and angular momentum. 

                    Measurement of centripetal forces in uniform angular motion.

Rotational Dynamics: Torque and angular acceleration; equilibrium. Experiments on

                   equilibrium in two-dimensions, and on dynamics and energy of a flywheel  

                   subjected to a constant torque.

Introduction to the Solar System: planetary motion-its role in the development of

                   Newtonian mechanics, general properties of the motion and energetic of                 

                   satellites.

Physics of Materials: Elasticity, pressure, buoyancy. Measurement of the Young’s

                  modulus of brass. Fluid dynamics, concept of the ideal gas and derivation of  

                  the ideal gas law using kinetic theory. Experiments to test Boyle’s and 

                  Charles’ Laws for real gasses.

                                                                   THERMODYNAMICS

Heat, Heat Conduction, Temperature

Measurement: Biological notion of heat, history of thermometry, zeroth law of

                        thermodynamics, heat transfer mechanisms – conduction, convection, and   

                        radiation. Measurement of heat capacity using calorimetry. Heat as energy  

                        and the first law of thermodynamics. Generalization of the idea of energy 
                        and extension of energy conservation of thermal energy.

Thermodynamics: Study of P-V diagrams based upon the ideal gas equation of state.

                        Relationship to work and internal energy. Cycles including the heat engine  

                        and the refrigerator. Concept of thermal efficiency. Entropy and the 

                        second law of thermodynamics.

                                                                                WAVES

Vibrations, Waves, and Sound: Motion of object subject to Hooke’s Law forces –

objects on springs and pendulums. Waves as vibrations propagating in space. Sound, pure

tones, standing waves, interference effects. Experiments on free vibrations and standing

waves. Discussion of musical instruments and their structure as related to their musical

properties.

                 PROBLEM SOLVING IN A GENERAL PHYSICS COURSE

Problem solving is an important part of the learning experience in physics. There are qualitative problems ("essay questions") which deal with the concepts and require no or just elementary mathematics. Such questions are answered with precise sentences using accurate terminology. More difficult are quantitative problems which require mathematical formalism and calculations. No foolproof recipe for solving such problems exists. However, some following guidelines are helpful:

1. Read carefully the complete problem: Frequently a problem consists of several parts (a, b, c, ...). Solve one part at a time unless the parts are inter-related.

2. Almost all problems require a "situation figure or diagram" which visualizes the situation and can be used to introduce notation, e.g., lengths, angles, vectors, etc. In mechanics a second figure, the "free-body or vector diagram" is often necessary. Note that reasonably clear sketches or diagrams are of great help in solving a problem.

3. It is helpful to realize which quantities are given and which are asked for. Thus we collect these quantities in two sections "Given" and "Wanted".

Example: Given: Wanted:

                     s = ... t = ?

                     v = ... bridge ______

                     a = ... FORMULAS vo = ?

4. Now comes the most difficult part of problem solving as we try to express unknown quantities in terms of the known ones using laws of nature (such as second law of Newton, conservation of momentum, ...), physical relations, etc. We do this exclusively with the symbols introduced in the figures and in the "given" and "wanted" columns. If you use data instead of symbols, confusion could happen. We then complete the work using these symbols to find the final formula(s) which express the unknown quantities wanted in terms of the known quantities.

NOTE: the formula(s) bridge the gap between those quantities given and those wanted. The final formulas should be underlined or blocked so to stand out. Once the final formulas are obtained the largest part of the problem is solved.

5. Notice that the data has numbers and units. It is a good idea at this time to convert data to a common MKS or SI unit system, i.e., don't ever use a mixed unit system.

6. Now we insert the data into the final formula(s), calculate the numbers and determine the correct units (dimensional analysis). The result with number and unit should be underlined or boxed.

A menu for problem solving:

Diagram

↓
Given Data

↓
Basic Equation Working Equation →
↓
Evaluation and Check Result

PHYSICS 2A OBJECTIVES AND CLASS SCHEDULE, Fall 2007
Physics 2A is a standard general physics course (an algebra-based introductory physics). It includes topics and concepts in classical physics: mechanics (statics, kinematics, Newton's laws, solids & fluids), Thermodynamics, waves, and sound. Basic algebra is a necessary tool to do the type of physics problems required by this course. To give yourself a good review and quick start, please read through carefully and do all exercises in Appendix A, page A.1-A.8 of this text book. A brief class schedule is given below. For better understanding and discussion, please read the assigned topics before coming to class. Let's make the class ENJOYABLE and realize that "PHYSICS IS FUN." After each lecture, work all the assigned problems to ensure you understand the materials and concepts.

	WEEK

	LECTURE

	 Quiz/Exam/Assignment


	1: AUG 27 -- AUG 31


	Tu: Introduction /Math Review/Units, measurements

Th: Significant figures, conversion, coordinates,

                                   (Ch.1)


	                 Quiz 0

Ch 1:   2,5,6,11,13,20,

           24,26,28,39,41,43,44

	2: Sep 3 -- SEP 7


	Tu: Motion in 1-D: Displacement, velocity, acceleration

Th: Kinematics in 1-D, Free fall 

                                   (Ch. 2)


	                  Quiz 1

Ch 2:   6,7,11,12,15,20,22,25

            27,37,45,49,59,62,64,65 

	3: SEP 10 -- SEP 14


	Tu: Vector, Kinematics in 2-D

Tu: Projectile Motion, Relative Velocity

                                   (Ch. 3)


	                Quiz 2

Ch 3:   2,8,10,15,17,18,24

            29,31,33,57,58,60



	4: SEP 17 -- SEP 21


	Tu: Newton’s Laws of motion,    *** REVIEW ***

Th: Newton's laws of motion      *** REVIEW *** 

                                  (Ch. 4)


	                Quiz 3

Ch 4:    2,5,12,15,18,24,26

	5: SEP 24 -- SEP 28


	Tu: Exam 1 (Ch. 1 – Ch. 3)

Th: Applying Newton’s Laws

                                 (Ch. 4)
	                Exam 1

Ch 4:    27,34,41,46,51,58,68



	6: OCT 1 -- OCT 5


	Tu: Work, KE, PE, Work-Energy, conservative force

Th: Conservation of Energy, Power, Work

                                (Ch. 5)


	                Quiz 4

Ch 5:   5,7,13,18,56,30

            33,36,42,45,48,54

	7: OCT 8 -- OCT 12


	Tu: Momentum, Impulse, Conservation of momentum

Th: Glancing Collisions, Rockets

                               (Ch. 6)


	                Quiz 5

Ch 6:   2,5,10,12,15,22,30

            32,42,45,51



	8: OCT 15 -- OCT 19


	Tu: Angular speed, acceleration, Rotational motion

Th: Centripetal Acceleration, Newton’s Law of Gravity

                               (Ch. 7)


	                Quiz 6

Ch 7:   5,10,12,17,23,25

            27,28,33,39,50

	9: OCT 22 -- OCT 26


	Tu:  Exam 2 (Ch. 4 – Ch. 7)

Th:  Return of Exam 2, Review


	

	10: OCT 29 -- NOV 2


	Tu: Rotational Equilibrium

Th: Angular Momentum

                     (Ch. 8)


	                Quiz 7

Ch 8:    3,7,8,23,24,28

             36,39,44,53,54



	11: NOV 5 -- NOV 9


	Tu: Solids and Fluids

Th: buoyant Forces and Archimedes’s Principle 

                    (Ch. 9)


	                Quiz 8

Ch 9:    5,6,7,13,19,24

             30,35,37,43,80

	12: NOV 12 -- NOV 16


	Tu: Thermal Physics, Ideal Gas

Th: Thermal Physics, Ideal Gas

                     (Ch. 10)


	                Quiz 9

Ch 10:  3,12,19,26,29,33

             34,40,41,44,45

	13: NOV 19 - NOV 23


	Tu: Review

Th: THANKSGIVING RECESS


	               Quiz 10


	14: NOV 26 - NOV 30


	Tu: EXAM 3  (Ch. 8 – Ch. 10)

Th: Heat, Internal Energy, Specific Heat, Calorimetry

                           (Ch. 11)
	               Exam 3

Ch 11: 3,10,15,20,21

	15: DEC 3 -- DEC 7


	Tu: Latent Heat, energy Transport, Global Warming

Th: 1st and 2nd Laws of TD, Entropy and Disorder

                          (Ch. 11, 12)


	               Quiz 11

Ch 11:   22,31,33,38,42



	16: DEC 10 - DEC 12


	Tu: Vibration and Waves

Last day of Instruction on Dec. 12 (Wednesday)

                          (Ch. 13)


	               Quiz 12

Ch 13:   9,28,34,3,39,49,54 


