CLEVELAND STATE COMMUNITY COLLEGE
PHYS 2130/2131: Modern Physics

4 Credits

Summer 
I. INSTRUCTOR: 

Office:

Phone:

Email:

Office Hours:

II.
TEXT: University Physics, 10th Edition(2002) by Sears, Zemansky, and Young, Adopted 2002 and Modern Physics, (1983) by Tipler, Adopted 1983
III. COURSE OVERVIEW:
Basic laws of wave motion and modern physics

Use of these principles to solve problems in a proficient manner

Verification of these laws experimentally in the laboratory

Basic laboratory skills and modern instrumentation, processing data using calculators and computers, and presentation of data and/or results in a suitable format


OUTLINE:


Topic

Chapter


Mechanical Waves
21UP



Vibrating Bodies
22UP



Acoustic Phenomena
23UP



Interference and Diffraction
39UP



Special Relativity
1T



Quantum Nature of Charge,Light,& Energy
3T



The Nuclear Atom
4T



Electron Waves
5T



The Schroedinger Equation
6T



Atomic Physics
7T



Nuclear Physics
11T



Solid State Physics
9T



Molecular Physics
8T

LABORATORY EXERCISES: 
Laboratory reports are due at the end of the laboratory period.


Week
Exercise


1
Mechanical Waves



Wavelength & Speed of Sound



Interference of Acoustic Waves


2
Velocity of Light



Wire and Slit Diffraction



Grating Diffraction


3
Michelson Interferometer



e/m for the Electron



e by Faraday's Method


4
e by Millikan's Method



Photoelectric Effect



Franck-Hertz Experiment


5
Balmer Series



Radioactive Decay



Pulse Height Nuclear Spectrometry

HOMEWORK: 
Problems should be:



(a) on time



(b) clearly identified and in order



(c) on the front part of paper only



(d) in a binder or stapled but not folded



(e) variables and equations should be clearly identified or labeled with an 

    accompanying diagram

The relative weight of each problem in a set will be indicated as problems are assigned. Partial credit can be given for problems (on examinations or in the homework) that are not completely correct but the amount depends on the problem and the degree of completion and remains the discretion of the instructor. Students are encouraged to study and work homework problems together but wholesale copying will not be tolerated. Homework sets, examinations, and laboratory reports that are not picked up by the students will be retained for two weeks into the following semester and then destroyed.                                               
IV. LEARNING OUTCOMES:

TBR Generic Outcomes:

Conduct an experiment, collect and analyze data, and interpret results in a laboratory setting.

Analyze, evaluate and test a scientific hypothesis.

Use basic scientific language and processes, and be able to distinguish between scientific and non-scientific explanations.

Identify unifying principles and repeatable patterns in nature, the values of natural diversity, and apply them to problems or issues of a scientific nature.   

ACADEMIC OUTCOMES: The successful learner will be able to…

Understand and discuss the nature and properties of transverse and longitudinal waves and to distinguish between them

Use instruments to generate and detect different waves and measure wave properties (frequency, wavelength, and velocity)

Predict and verify the interference and diffraction of waves

Understand and use the nature and functional properties of the Doppler shift of waves

Use Fitzgerald time, length dilation, and combination of velocities to solve problems

Solve relativistic energy and momentum problems

Solve 1-D wave equation for square-well potentials

Solve 1-D wave for the harmonic oscillator potential

Solve 3-D wave equation for hydrogen

Apply wave-particle duality to various physical situations

Use quantization to analyze the nucleus

Use quantization to analyze simple atoms

Use quantization to analyze simple molecules

Use quantization to analyze free-electron metals

Use quantization to analyze semiconductors 

V. ASSESSMENTS: Problem sets, laboratory reports, and examinations

VI.
EVALUATION AND GRADING PROCEDURES:

Grades will be determined by the following criteria:



(a) Examinations


60% (Average=E)



(b) Problem Sets


20% (Average=P)



(c) Laboratory Reports

20% (Average=L)



FINAL AVERAGE=(6E+2P+2L)/10

The standard grading scale is used.



A
94.00-100



B
86.00-94.00



C
76.00-86.00



D
68.00-76.00



F
< 68.00
An I (incomplete) can be assigned if and only if 80% of the course work has been completed. Incompletes can only be removed within the first two weeks of the following semester.

VII. ATTENDANCE POLICY: Attendance is mandatory for all lectures and laboratories. Of course, reasonable exceptions to this policy can be made by arrangement with the instructor, preferably in advance of any anticipated absence. The student will be responsible for obtaining missed lecture notes from a fellow student. Additional homework problems are usually assigned to make up for missed classes. Usually, the lowest laboratory, homework, or pop-quiz grade of the semester is dropped. If a laboratory class is missed, this grade automatically becomes the grade dropped. Missed classes are totally the responsibility of the student; efforts to make-up absences must be initiated by the student not the instructor.                   
VIII.
DISABILITY STATEMENT:

If, because of a documented disability, you require assistance or reasonable accommodations to complete assigned course work (such as modifications in testing, readers, special equipment, etc.) you must register with Disability Support Services and notify your instructor within the first two weeks of the semester.  Disability Support is located in the Office of Student Development & Testing (U118, 423-478-6217 or 423-472-7141).

IX. WITHDRAWAL INFORMATION: 

X.
ACADEMIC INTEGRITY:

Cleveland State students are required, as a condition of good standing and continued enrollment, to conduct themselves properly in class.  Such proper behavior includes academic honesty, civility and respect for others and private property.  Please refer to the Student Handbook of the catalog for further information.

