TENNESSEE STATE UNIVERSITY

DEPARTMENT OF PHYSICS AND MATHEMATICS

COURSE SYLLABUS
PHYS 2020-02: College Physics II
Instructor:
Dr. Lizhi Ouyang  

Office: 

PMB 140F, 
Phone:  963-7764, 
Email: louyang@tnstate.edu
Office Hours:  
MWF 9:00-11:20AM   

Class Hours:  
MWF 12:45 - 1:40 PM   Room - CHM 249.

Course Description & Pre-requisites: This is a second course in a non-calculus-based physics sequence. Topics included are sound, light, electricity, magnetism, and modern physics. Pre-requisite: grade of C or better in PHYS 2010.
Purpose: It satisfies 3 of the 8 hours of physics required by the American Medical Association for admission to medical school or the allied health program. 

Goals and Objectives: Goal is to provide a basic knowledge of natural laws and their mathematical basis for further study in the natural or health sciences. Learning Objective: Students will be able to apply the principles of physics in medical or biological contexts.

Course Audience: This course is primarily for students majoring in biology, chemistry, and allied health.
Attendance: Attendance is required by the University & more than four days of absence will give you a mandatory grade F. Late comers of more than 5 minutes will not be allowed to enter the class. Side talk and any kind of disruption of class are prohibited. Cheating will give you a mandatory F grade in the course and disciplinary action may also be taken. I trust my students, so start studying from the very first day.
Learning Resources: Textbook: Physics 4th edition by Alan Giambattista, Betty M. Richardson and Robert C. Richardson; Science-math tutorials; Office Hours of Faculty members, Library Opportunities, etc. 

METHOD of INSTRUCTION: 
Lecture/discussion/demonstration (as applicable).
Learning Competencies: 
Operational definitions and units of the physical quantities are expected to be committed to memory. Students will be expected to handle the analysis and solution of problems in electricity, magnetism, circuits, optics, and atomic structure as spelled out in the handout of competencies. Also, students will be responsible for all the materials as specified in the chapters (see TEXT and COVERAGE).

Evaluation of Learning Competencies: Scores in quizzes, tests, home works, and web-assignments (if administered) will be the basis for evaluation. Score better than 70% will constitute grasping the material which is deemed as minimum mastery. 
Grade Determination: Five Unannounced Quizzes (5%), HW (20%), TEST 1 (15%), TEST 2 (15%), TEST 3 (15%) and Final Common Dept. Exam (30%). Any types of question from the materials in the syllabus will appear in the TESTS. Do not bother me asking this thing again. My duty is to make you an independent thinker. Read the text and my notes everyday methodically, and practice with pen and paper, no ifs and buts. If you do not agree with the coverage as spelled out, please withdraw.
Make-up Quiz is not allowed. You will receive a zero for the Quiz you have not taken. Make-up hourly test is allowed only for extreme emergency situation. 

Grading Scale: A: 90-100%, B: 80-89%, C: 70-79%, D: 60-69%, F: 0 - 59%.

Reference materials:


Physics – Jones and Childers – Mc Graw Hill


Physics by Hecht- Brooks/Cole

http://scienceworld.wolfram.com

http://howstuffworks.com


Schaum’s Outline of College Physics, ISBN: 0071448144 / 9780071448147
Assigned Homework: Problems are assigned from each chapter on the reverse side. At least 3 problems are due in every day of class. Web-assign may also be administered. 
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PHYS2020 (college physics ii) common competencies

Upon successful completion of PHYS 2020, the student will be able to define and use in problem solving the following laws, principles and/or concepts:

I. Temperature, heat, phases of matter and its changes, and laws of thermodynamics.

II. Electric Charge and Electric Fields - Properties of Electric Charges, Coulomb's Law, Electric Force, Electric Field, Electric Field Lines, Superposition Principle, Insulators and Conductors,  Motion of Charged Particles in a Uniform Electric Field, Gauss’s Law, Electric Dipole 

III. Electric Potential and Capacitance - Electric Potential and Potential Difference, the Electron Volt, Equipotential Surfaces, Potential Differences in a Uniform Electric Field, Electric Potential and Potential Energy Due to Point Charges, Applications of Electrostatics, Definition of Capacitance, Calculating Capacitance, Combinations of Capacitors, Energy Stored in a Charged Capacitor, Capacitors with Dielectrics, Atomic Description of Dielectrics 

IV. Electric Current and Resistance - Electric Current and Electromotive Force (EMF), Resistance and Ohm's Law, A Model for Electrical Conduction and Resistivity, Resistance and Temperature, Electrical Energy and Power, Elements of a Simple Circuit, Short Circuits, Open Circuits, Resistors in Combinations, Kirchhoff's Rules, Internal Resistance of a Battery, Electrical Instruments, Household Wiring and Electrical Safety 

V. Magnetism – Magnets and Magnetic Field, Electric Current and Magnetism, Magnetic Force Acting on a Current-Carrying Conductor, Torque on a Current Loop in a Uniform Magnetic Field, Motion of a Charged Particle in a Uniform Magnetic Field, Charged Particles Moving in a Magnetic Field, The Biot-Savart Law, The Magnetic Force Between Two Parallel Conductors, Ampere’s Law, The Magnetic Field of a Solenoid, Magnetism in Matter, The Magnetic Field of the Earth 

VI. Electromagnetic Induction - Faraday's Law of Induction, Motional EMF, Lenz's Law, Induced emf and Electric Fields, The Transformer and Power Transmission, Generators and Motors, Inductance, Eddy Currents, Introduction to Maxwell's Equations,  Electromagnetic Waves, Energy in a Magnetic Field 

VII. Alternating Current Circuits - RL Circuits, RC Circuits, The RLC Series Circuit, AC Sources and Phasors, Resistors in an AC Circuit, Inductors in an AC Circuit, Capacitors in an AC Circuit, Power in an AC Circuit, Resonance in a Series RLC Circuit 

VIII. Geometrical Optics - The Nature of Light, Models of Light: Rays and Waves, Measurements of the Speed of Light, The Ray Approximation in Geometric Optics, Reflection, Refraction, Total Internal Reflection, Fermat's Principle, Applications of Geometrical Optics, Mirrors, Thin Lenses, Image Formation, Ray Tracing, Thin-Lens Equation, Lens Aberrations 

IX. Optical Instruments - The Eye, The Camera and Projector, The Simple Magnifier, The Compound Microscope, The Telescope, Other Lenses

X. Wave Optics - Huygens's Principle, Reflection and Refraction of Light Waves, Conditions for Interference, Interference in Thin Films, Introduction to Diffraction, Diffraction from Narrow Slits, Resolution of Single-Slit and Circular Apertures, Rayleigh Criterion, Dispersion, Polarization of Light Waves, Scattering, Young's Double-Slit Experiment, Change of Phase Due to Reflection,  The Diffraction Grating, Intensity Distribution of the Double-Slit Interference Pattern, Spectroscopes and Spectra

XI. Atomic Structure Physics – Historicity of the Beginnings of Quantum Physics, Atomic Spectra, Atomic Transitions, The Size of Atoms, Diffraction of X-Rays by Crystals, Discovery of the Electron, Radioactivity, Radioactive Decay, Discovery of the Atomic Nucleus

XII. Quantum Physics (optional) – Classical vs. Quantum Mechanics, The Compton Effect, De Broglie Waves, The Uncertainty Principle, Schrödinger’s Equation,  Interpreting Wave Functions, A Particle in a Box, The Wave Properties of Particles, Tunneling Through a Barrier,  The Wave Functions for Hydrogen, The Exclusion Principle and the Periodic Table

XIII. Nuclear Physics - Some Properties of Nuclei, Neutron Discovery, Composition and Size of the Nucleus, Binding Energy and Nuclear Forces, Conservation Rules Radioactivity, and Nuclear Stability;  Natural Radioactivity, The Decay Processes,  Nuclear Models of Decay Processes, Detectors of Radiation, Radiation measurement and Biological Effects, Nuclear Reactions,  Interactions Involving Neutrons, Nuclear Fission, Nuclear Fusion, Uses of Radiation 
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PHYS2020 (college physics ii) weekly planner
I. Electric Charge, Electric Field and Applications
II. Electric Potential, Capacitance and Applications
III. Electric Current, Resistance and Application and Applications
IV. Test
Magnetism and Applications
V. Electromagnetic Induction and Applications
VI. Alternating-Current Circuits and Applications
VII. Geometrical Optics and Applications
VIII. Optical Instruments and Applications
IX. Test
Wave Optics and Applications
X. Atomic Structure Physics and Applications
XI. Early Quantum Physics and Applications
XII. Nucleus Structure and Applications
XIII. Lasers and Holography and Applications
XIV. Test
Condensed Matter and Applications
XV. Summary and Review 
