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Syllabus

It is a good idea to keep this syllabus for your records.  There are rules for the class that are written here and they will be used throughout the semester.  If there is anything in this document that confuses you, please ask for clarification.

Niagara County Community College 

College Physics  Semester 1  PHY 131 & 131L – 4 cr. – Late September Registration 

College Physics  Semester 2  PHY 132 & 132L – 4 cr. – Early February Registration 

NCCC Course Credit  - 4 credit hours per semester.  Registration is not mandatory.  Cost varies from year to year, but approximately $250 per semester.
Course Description –
As a survey course, PHY 131 132 is a two semester, non calculus sequence. Topics in PHY131include vectors, forces, acceleration, linear and circular motion, gravitation, energy, momentum, fluids, gases, liquids, solids and thermodynamics. (offered during Fall semester.)  Topics in PHY132 include wave motion, light, optics, electricity, magnetism, atomic and nuclear physics.  Meets SUNY General Education requirement for Natural Sciences (NS)  
Good Algebra Background and love of math is a plus for being successful in this class.

Attendance – 

Regular attendance is highly recommended.  If you miss a class, it will be your responsibility to get notes or worksheets/assignments from your classmates or look on my teacher website for important assignment information and due dates.  I am available after school everyday until 2:30, later if arrangements are made.  I cannot take time out of lectures to catch you up on what you missed.  (this includes missed classes due to music lessons and field trips)

Course Objectives- Upon completion of this course (PHY 131& 132), the student will be able to:

1. 131:
State the fundamental physical laws of motion, energy, momentum, circular motion and gravitation, fluids, gasses, solids and thermodynamics.

132:
State the fundamental physical laws of sound, waves, static electricity, current electricity, magnetism, light and optics.

2. use algebra in solving problems in the fields mentioned above.

3. use the concepts of vectors along with basic trigonometry to solve a wide range of problems.

4. utilize basic problem solving processes, including observation, inference, measurement, prediction, use of numbers, classifying and use of space and time relationships.

5. use computers to run physics tutorials, perform laboratory experiments and analyze and graph data.

6. correctly use measuring devises and other equipment introduce in the lab:

7. work effectively in group situations.

Instructional Methodologies
Classes will consist of lectures, discussions, and group activities.  Since this is a college level course, I expect college level behaviors during class time.  All students should be actively participating in class and discussions should be related to the material being presented.  
Materials 

· The textbook College Physics: A Strategic Approach, (Knight, Jones, Field, 2010. Second Edition), is supplied by Frontier High School and must be returned to the school at the end of year.  No marks are to be made in the books and the book must be covered!

· Either a TI-30 or a TI-83 Calculator (Texas Instrument.) If the student consistently uses the same calculator, many calculation errors are prevented, as the student becomes familiar with the functions of the calculator. 

· Prentice Hall Brief Review: Physics: The Physical Setting 2013 – Pearson (In School Bookstore)

·  Composition Notebook – (Learning Log)





· Loose-leaf paper (for homework assignments) 

· Folder

· Protractor (6 inch) - Basic

· Ruler  (12 inch – 30 centimeter ruler)

Assessment – All assignment due dates and quiz / test dates are on my website.  I try to keep grades

updated on the computer weekly.  No grade inputted for assignment means it has not been graded yet and does not mean it is missing.   
Quizzes / Tests (50%) – Usually, 2 quizzes will be given for each chapter or major topic.  I will give the class at least one day prior notice of a quiz.  1 test will be given at the end of each chapter or major topic and I will give the class at least 3 days notice of test.  At the end of each marking quarter, the lowest quiz grade will be dropped.  It is expected that if the student was absent the day prior to a test, that the student will sit for the test. 
Homework / Classwork (20%) – Homework assigned in class will be collected at the beginning of the class period of the due date.  Not all homework is graded, if an assignment is given in class and not finished in class…it is expected that the students will finish it at home for the next class period.  Penalty may occur if not complete.  Classwork generally is given for practice and enrichment and may or may not be graded.

Laboratory (20%) – The laboratory will consist of approximately 10 experiments performed during the semester and a final lab exam.  Lab reports are due 1 week after the lab is performed.  If a student misses a lab it is the students responsibility to make up the lab within 1 week by staying after school and completing the lab.  
Castle Learning/Learning Log (10%) – Castle Learning assignments are given during each unit of study and are designed as review.  I will be collecting the Learning Log (Composition Notebooks) at the end of each unit.

The Final – All students are expected to take a final exam January (PHY131) (in class) – 50% & June (PHY132) (during exam week.) – 50%  No make-up final exam in January unless extenuating circumstances exists.  All students are required to take the Regents Physics Exam at the end of the year.  The Regents Physics exam is the final Exam for PHY132.  
College Physics is a demanding class which will take more effort than just ‘coming to class.’  If you are not ‘getting it’ in class, plan on staying after school for additional help.  

EFFORT WILL YIELD RESULTS
PHY 131 Course Objectives

After the completion of this course the student will:

Distinguish between vector and scalar quantities

Distinguish between the concepts of distance and displacement and speed and velocity

Demonstrate an understanding of the relationship between displacement, velocity, and acceleration and apply the kinematics equations to solve problems involving these quantities

Measure experimentally, the acceleration due to gravity and document the results

Apply vector addition methods to compute both the magnitude and the direction of the resultant mechanical force

Apply two-dimensional kinematics equations to solve projectile motion problems

Define each of Newton’s three laws of motion and apply these laws to the solution of force and motion problems

Experimentally determine the effects of force and mass on acceleration through the use of a dynamics cart and track and by the use of an Atwood’s machine

Distinguish between the concepts of mass and weight

Demonstrate an understanding of centripetal acceleration and centripetal force and apply these concepts to the solution of circular motion problems

Demonstrate an understanding of Newton’s Universal Law of Gravitation and its relationship to gravitational field strength

Demonstrate an understanding of the relationship between work and energy and apply the concepts of work, kinetic energy and potential energy to the solution of mechanical energy problems

Distinguish between the concepts of conservative and non-conservative forces.

Demonstrate an understanding of the concept of linear momentum and apply this concept to the solution of motion problems 

Distinguish between the conservation of momentum and the conservation of energy and apply these concepts to the solution of problems 

Apply the concepts of rotational equilibrium, angular momentum and angular acceleration to the solution of circular motion problems

Distinguish between the two major categories of collisions

Distinguish between the concepts of temperature and heat 

Apply Pascal’s Principle to the solution of hydrostatic pressure and fluid problems

Demonstrate an understanding of Archimedes’ Principles

Experimentally determine the mechanical equivalent of heat and apply this concept to the solution of heat related problems

Apply the concepts of calorimetry to the solution of heat transfer problems both experimentally and conceptually

Distinguish between the two types of phase change

Demonstrate an understanding of the three basic methods of heat transfer

Demonstrate an understanding of the First and Second Law of Thermodynamics and apply these concepts to the solution of heat engine problems

Experimentally verify Boyle’s Law

Demonstrate an understanding of the Kinetic Theory of Gasses and the Ideal Gas Law
PHY 132 Course Objectives
Write the time-dependant equation for the coordinate of simple harmonic motion when given the amplitude, the period and appropriate information regarding the initial conditions.

Compute the velocity of simple harmonic motion at a particular instant when given the amplitude of motion, the frequency, and the displacement (or initial conditions and the time from initial conditions) and verify the computation experimentally

Relate acceleration of simple harmonic motion to frequency and displacement

Compute the period of oscillation of a spring mass system, given the mass of the load, the mass of the spring, and the spring constant and verify the computation experimentally

Compute the speed of propagation of a transverse wave in a string, a longitudinal wave in a rod, and a longitudinal wave in a fluid, given appropriate information regarding density, elastic moduli (or string tension) and verify the results experimentally


Sketch appropriate diagrams of standing waves in a string, in a rod, in an open(or closed) pipe etc.

Compute the intensity level (in decibels), given the sound intensity in terms of watts per square cm and be able to use a sound meter.

Compute the apparent frequency (due to the Doppler Effect associated with relative motion between source and listener.  Such solution should accommodate all possible combinations among a fixed or moving source and a fixed or moving listener

Demonstrate an understanding of the concept of a static electric charge and be able to experimentally demonstrate the existence of electric charge

Apply vector addition methods to compute both the magnitude and the direction of the resultant electrostatic force and electric field at a particular point, due to the combined effects of several known charges, located at various positions relative to the chosen point.

Compute the electric field at an arbitrary point, relative to a particular, idealized distribution of charge, by the use of Gauss’ Law.


Distinguish between the concepts of electric potential energy and electric potential

Compute the electric potential at a point in space and equi-potential field lines, due to a discrete, arbitrary set of charges located at known positions relative to the point in question.

Compute the electric field by evaluation of a potential gradient
Measure experimentally as well as calculate mathematically, the equivalent capacitance of a network of capacitance of a network of capacitors and find the charge on any capacitor and/or the potential difference across any capacitor when given appropriate information of individual capacitance values and of the potential applied to the network.

Demonstrate an understanding of the distinction between the electromotive force (i.e., the emf) of a source of electrical energy, and the potential difference between two points in an electrical circuit.

Apply Kirchoff’s Rules to find values of currents, resistances, and/or emf’s in a DC network, when given sufficient information regarding other values of currents, resistances, and/or emf/s in this network.

Draw parallels between electricity and magnetism and compute, in vector form, the magnitude of the magnetic force on a charged particle when moving with a particular velocity through a region having a particular value of magnetic flux density

Compute the force (in vector form) on a conductor carrying a particular current, in a particular direction, through a region having a particular value of magnetic flux density

Perform computations among the area of a loop of wire, the current in the loop, the magnetic moment of this conducting loop, and the torque acting on this loop when it is placed in some external magnetic field

To be able to use Faraday’s Law for evaluating electromotive force (both in magnitude and sense) when given sufficient information regarding a changing magnetic flux and discuss the principles of AC and DC electric generators

To be able to derive time-dependant functions for charge, current and/or voltage in R-L, R-C, or 

R-L-C circuits

Make inter-relational computations among radius of curvature of a mirror, focal length, object distance, image distance, magnification factor, and the nature and location of the image.  The description of locations should be free of all possibility of ambiguity

Use Snell’s Law, both computationally and graphically, for the refraction of light at either a plane interface or at a curved interface between optically different media.  Experimentally verify Snell’s Law.

Compute the focal length of a lens, given the radii of curvature of the lens surface and the indicies of refraction of the lens material and of the ambient environment.

Use the thin-lens equation for the formation of images by lenses, for the case of a single lens, and also for the case of a combination of two lenses, whether remotely spaced or used in contact and experimentally verify the results obtained using the thin lens equation

Account for constructive (or destructive interference of light waves for coherent light passing through a double slit, through a diffraction grating, or reflected from a Newton’s Rings Apparatus

Demonstrate an understanding of Plancks’ Hypothesis

Describe the photoelectric effect and summarize the properties of photons

Demonstrate an understanding of how the Bohr model of the hydrogen atom explains atomic emission and absorption spectra


Demonstrate an understanding of the concept of atomic energy levels

Demonstrate a understanding of the structure of the periodic table in terms of quantum mechanical electron orbits and the Pauli exclusion principle


Define the term radioactivity and distinguish between alpha, beta, and gamma decay


Describe the fundamental difference between nuclear fission and fusion

