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Spring 2007   

MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
PH152--General Physics 2                                C-3, P-2, CR-4
Prerequisites: PH151--General Physics 1 
This course is a continuation of PH151-General Physics 1 and includes topics in electricity and magnetism, geometrical and physical optics, and modern physics.

II. Student Objectives

This is the concluding course of a two-course sequence to introduce the student to a non-calculus solution of problems in electricity and magnetism, geometrical and physical optics, and modern physics, both from theoretical and experimental perspectives.  An additional objective is to introduce students to the use of he Excel program on the Macintosh computer to aid in the solution of the problem and generating graphs.

At the conclusion of the course, the students will be able to:
1.  Explain that electrical forces come about because of unbalanced electrical charges.

2. Explain that bodies possessing equal and opposite kinds of charges possess energy.

3. Explain that Ohm's Law is a law of a class of materials.

4. Explain that magnetic forces come about from moving electrical charges.

5. Explain that our "electrical society" comes about through Faraday's Law.

6. Explain that capacitors and inductors connected together create an oscillating energy system.

7. Explain that AC power transmission and use is possible by use of transformers.

8. Explain that light can be understood via rays, waves, and particles.

9. Explain that the visible part of the electromagnetic spectrum lies between 400 nm to 700 nm (wavelength).

10. Explain physical events as defined by space and time.

11. Explain that time is not the same for observers moving relative to each other.

12. Explain the connection between mass and energy.

13. Explain that nature exhibits a wave particle duality.

III.  General Topical Outline

1.  Static Charge

A.   Electrification of Bodies

1.   Conduction

2.   Induction

3.   Conductors

4.   Insulators

B.   Types

1.   Negative

2.   Positive

C.   Coulomb's Law

1.   Two Point Charges

2.   Many Point Charges

D.   Electrolysis

2.  Electric Fields

A.   Concept

1.   Definition

2.   Coulomb's Law

3.   Lines of Force

B.   Potential Difference

1.   Work Done

2.   Equipotential Surfaces

C.   Capacitors

1.   Definition

2.   Capacitance

3.   Dielectrics

4.   Uses in Circuits

3.  Electric Energy

A.   EMF

1.   Source

2.   Sign Convention

3.   Units

B.   Electric Circuit

1.   Ohm's Law

2.   Joule's Law

3.   Conventional Current

4.   Resistivity

5.   Kirchhoff's Laws

4.  Electrical Instruments

A.   Ammeter

B.   Voltmeter

C.   Wheatstone Bridge

D.   Potentiometer

5.  Electromagnetism

A.   Magnets

1.   Permanent

2.   Compasses

3.   Earth

B.   Electric Currents

1.   Left Hand Rules

a.  Straight Wire

b.   Coil of Wire

2.   Force

a.   Current in a Magnetic Field

b.   Motor

C.   Induced Currents

1.   Lenz's Law

2.   Generator

6.  Alternating Current

A.   Simple Circuit

1.   Resistor

2.   Inductor

3.   Capacitor

4.   Transformer

B.   Series Circuit

1.   Current

2.   Potential Difference

3.   Power

4.   Reactance

5.   Impedance

C.   Instruments

1.   Voltmeter

2.   Ammeter

7.  Electromagnetic Waves

A.   Spectrum

1.   Common Characteristics

2.   Members

B.   Measurement of the Speed

1.   Early Methods

a.   Galileo

b.   Roemer

2.   Recent

a.   Michelson

b.   Microwaves

c.   Laser

8.  Geometrical optics

A.   Propagation

1.   Straight Line

2.   Huygen's Principle

B.   Reflection

1.   Plane Surface

2.   Curved Surfaces

C.   Refraction

1.   Index

2.   Snell's Law

3.   Total Reflection

4.   Lenses

a.   Simple

b.   Ray Tracing

c.   Combinations

d.   Magnification

9.  Physical Optics

A.   Interference

1.   Double Slit

a.   Young's Experiment

b.   Microwaves

2.   Thin Films

B.   Diffraction

1.   Single Slit

2.   Grating

C.   Polarization

1.   Production

2.   Application

10.  Applied Optics

A.   Human Eye

1.   Parts

2.   Defects

a.   Nearsightedness

b.   Farsightedness

c.   Astigmatism

B.   Microscope

1.   Simple

2.   Compound

3.   Limitations

C.   Telescope

1.   Refractor

2.   Reflector

D.   Spectrometer

1.   Prism

2.   Grating

3.   Relativity

11.  Atomic Physics

A.   Electron

1.   Charge

2.   Mass

3.   Photoelectric Effect

B.   Electromagnetic Waves

1.   Spectra

a.   Emission

b.   Absorption

c.   Bohr Theory for Hydrogen

2.   X-rays

a.   Production

b.   Compton Effect

3.   Coherent Light - Laser

C.   Duality of Nature

1.   Light

2.   Matter

12.  Nuclear Physics

A.   Radioactivity

1.   Natural

a.   Types of Emission

IV.  Laboratory Topics may include but not be limited to the following areas:
1.  
Electrostatics

2.  
Equipotential surfaces

3.  
Joule's electrical equivalent of heat

4.  
Circuit boards

5.  
Ohm's Law

6.  
Wheatstone Bridge

7.  
AC Inductance, Capacitance, Resistance

8.  
Simple reflection and refraction

9.  
Thin convex line and curved surfaces

10.  
Microscope, Telescope

11.  
Young's Interference, Prism Spectrometer, Diffraction Grating Spectrometer

12.  
Radioactive decay time and statistics

13.  
Radioactive absorption and half-life

14.  
Videos on Relativity and Space in Time

