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Spring 2007    

MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
PH262--Engineering Physics 2                            C-3, P-3, Cr-4.5
Prerequisite:  MA152--Calculus 2, PH261--Engineering Physics 1

This standard calculus-based physics course in heat, electricity, and magnetism for mathematics, physics and engineering students.  It covers topics in temperature and expansion, calorimetry, heat transfer, the laws of thermodynamics, Coulomb's Law, the electric field, potential, capacitance, Ohm's Law, DC circuits, the magnetic field, charged particle ballistics, induced EMF, inductance, and electromagnetic oscillations. 

Final grade will be based upon a minimum of three one- hour exams, laboratory reports, and a departmental final exam.

Students pay a computer users fee.

II. Student Objectives

This is the second of a three-semester sequence to introduce the students to calculus-based physics.

At the conclusion of the course, the students will be able to:
1.  Apply the rule for temperature scale conversion to any combination of said scales.

2.  Apply the principle of thermal expansion, both linear and volume, to natural situations.

3.  Apply the definitions of heat and work to various thermodynamic systems.

4.  Apply the First Law of Thermodynamics to various systems.

5.  Derive the equation for heat conduction through several geometries.

6.  Apply the concept of molar specific heat at constant pressure and molar specific heat at constant volume to adiabatic processes.

7.  Apply the Second Law of Thermodynamics to heat engines and refrigerators, especially the Carnot cycle.

8.  Apply the concept of entropy to various thermodynamic systems.

9.  Apply Coulomb's Law for Electrostatics to various charge distributions.

10.  Calculate the electric field for various charge distributions from Coulomb's Law.

11.  Apply Gauss' Law in the calculation of the electric field due to several charge symmetries.

12.  Apply the concepts of electrical energy, potential at a point, and potential difference to various charge distributions.

13.  Synthesize the concepts of electric field and electrical potential difference to the charge on a capacitor.

14.  Synthesize the concepts of current resistance, potential difference, and electrical power to direct current circuits.

15.  Discriminate the use of Ampere's Law and Biot-Savart Law in the determination of the magnetic field produced by a current configuration.

16.  Use Faraday's Law of Induction in determining the electromotive force produced.

17.  Synthesize the concepts of magnetic field,

Faraday's Law of Induction to determine inductance.

18.  Transfer the concepts from mechanical simple harmonic motion learned in Engineering Physics 1 to the solution of electrical oscillations.

19.  Synthesize the concepts of current, resistance, reactance, impedance, potential difference, phase, power in alternating current series circuits.

20.  Synthesize Gauss' Laws, Ampere's Law, Faraday's Law of Inductance into Maxwell's Equations.

III.  General Topical Outline

A.   Temperature

1.   Macroscopic and Microscopic Descriptions

2.   Thermal Equilibrium - The Zeroth Law of Thermodynamics

3.   Measuring Temperature

4.   Ideal Gas Temperature Scale

5.   The Celsius and Fahrenheit Scales

6.   The International Practical Temperature Scale

7.   Thermal Expansion

B.   Heat and the First Law of Thermodynamics

1.   Heat, a form of energy

2.   Quantity of heat and specific heat

3.   Heat conduction

4.   The mechanical equivalent of heat

5.   Heat and work

6.   The First Law of Thermodynamics

7.   Some applications of the First Law of Thermodynamics

C.   Kinetic Theory of Gases

1.   Ideal Gas-A Macroscopic Description

2.   Ideal Gas-A Microscopic Description

3.   Kinetic Calculation of Pressure

4.   Kinetic Interpretation of Temperature

5.   Specific Heats of an Ideal Gas

6.   Equipartition of Energy

7.   Mean Free Path

8.   Distribution of Molecular Speeds

D.   Entropy and the Second Law of Thermodynamics

1.   Reversible and Irreversible Processes

2.   The Carnot Cycle

3.   The Second Law of Thermodynamics

4.   The Efficiency of Engines

5.   Entropy--Reversible Processes

6.   Entropy--Irreversible Processes

7.   Entropy and the Second Law

E.   Charge and Matter

1.   Electromagnetism

2.   Electric Charge

3.   Conductors and Insulators

4.   Coulomb's Law

5.   Charge is Quantized

6.   Charge and Matter

7.   Charge is Conserved

F.   The Electric Field

1.   The Electric Field

2.   The Electric Field E

3.   Lines of Force

4.   Calculation of E

5.   A Point Charge in an Electric Field

6.   A Dipole in an Electric Field

G.   Gauss's Law

1.   Flux

2.   Flux of the Electric Field

3.   Gauss's Law

4.   Gauss's Law and Coulomb's Law

5.   Applications

H.   Electric Potential

1.   Electric Potential

2.   Potential and the Electric Field

3.   Potential Due to a Point Charge

4.   A Group of Point Charges

5.   Potential Due to a Dipole

I.   Capacitors and Dielectric

1.   Capacitance

2.   Calculating Capacitance

3.   Energy Storage in an Electric Field

4.   Parallel-Plate Capacitor with a Dielectric

 5.   Dielectrics and Gauss's Law

J.   Current and Resistance

1.   Current and Current Density

2.   Resistance and Resistivity

3.   Ohm's Law

4.   Energy Transfers in Electric Circuits                   
K.   Electromotive Force and Circuits

1.   Electromotive Force

2.   Single-loop Circuits

3.   Potential Differences

4.   Multiloop Circuits

5.   Electrical Measuring Instruments

6.   RC Circuits

L.   The Magnetic Field

1.   The Magnetic Field

2.   The Definition of b

3.   Magnetic Force on a Current

4.   Torque on a Current Loop

5.   The Hall Effect

6.   A Circulation Charge

7.   Cyclotrons and Synchrotrons

8.   Measuring e/m for the Electron

M.   Ampere's Law

1.   Magnetic Fields and Currents

2.   Calculating B:  The Biot-Savart Law

3.   The Magnetic Force on a Current:  A Second Look

4.   Two parallel Conductors

5.   Ampere's Law

6.   Solenoids and Toroids

7.   Current Loop as Magnetic Dipole

N.   Faraday's Law of Induction

1.   Faraday's Law of Induction

2.   Lenz's Law

3.   Induced Electric Fields

4.   The Betatron

O.   Inductance

1.   Self-induction

2.   Calculation of Inductance

3.   An LR Circuit

4.   Energy and the Magnetic Field

5.   Energy Density and the Magnetic Field

6.   Mutual Induction

P.   Magnetic Properties of Matter (Do if extra time is available)

1.   Poles and Dipoles

2.   Gauss's Law for Magnetism

3.   Paramagnetism

4.   Diamagnetism

5.   Ferromagnetism

Q.   Electromagnetic Oscillations

1.   LC oscillations

2.   Damped LC Oscillations

3.   Forced Oscillations and Resonance

4.   AC Series Circuits

R.   Maxwell's Equation

1.   Modification of Ampere's Law

2.   Displacement Current
IV.  Laboratory Topics may include but not be limited to the following areas:
Week      
Experiments

1       
Introduction

2       
Linear Expansion

3       
Mechanical Equivalent of Heat

4       
Latent Heat

5       
Specific Heat of Metals

6       
Electric Deflections of Electrons in a CRT Tube

7       
Equipotential Surfaces

8       
Capacitance

9       
Linear and Non Linear Resistive Elements

10       
Joule Heating

11       
Wheatstone Bridge

12       
Potentiometer

13       
Magnetic Deflection of Electrons in a CRO Tube

14       
Current Balance

15      
RLC Series Circuits

The individual students are required to use the computer to process all of their raw data and to display the final results for their formal lab experiments.

