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MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

  I.  CATALOG DESCRIPTION:
      ET102 Technical Electricity 2


C-2, P-2, Cr-3

     This course is a continuation of ET101 Technical Electricity 1.  It reinforces previously acquired information and applies it to alternating current (AC) circuits.  It investigates AC sine wave generation, mutual inductance inductive and capacitive reactance, and instantaneous values of voltage and current as well as real and apparent power.  Uses, construction, and calibration of AC metering equipment are an integral part of this course.  Practical application of each topic in both introductory courses will be included in all laboratory experiments.

      Prerequisite:  
ET101 Technical Electricity 1

 II.  MATERIALS:   

III.  STUDENT LEARNING OUTCOMES:   
1. This course builds on concepts relating to alternating current theory and applications. Students must understand time based wave forms and their effects on phase and power in AC circuits.
2. The student will be proficient in the use of AC measuring equipment, which includes the operation and interpretation of the oscilloscope.
3. The student will be able to explain the use of the electronic calculator which is expanded to include right angle trigonometry and elementary vector solutions.
4. The student will learn to be Proficient in documenting experimental results.
5. The student will be prepared to enter more advanced courses in AC machinery and other uses of alternating current.
6. The student will be familiar with resistive, capacitive and inductive circuits.

7. The student will work as part of a technical team, particularly in the laboratory.
 IV.  DETAILED  COURSE OUTLINE:
         1.  Introduction to Alternating Current and Voltage

       
  A.  The Sine Wave


  B.  Sine Wave Voltage Sources


  C.  Voltage and Current Values of Sine Waves


  D.  Angular Measurement of a Sine Wave


  E.  The Sine Wave Formula


  F.  Ohm’s Law and Kirchhoff’s Laws in AC Circuits


  G.  Superimposed DC and AC Voltages


  H.  The Oscilloscope


   I.   Non-sinusoidal Waveforms

        2.  Capacitors


  A.  The Basic Capacitor


  B.  Types of Capacitors


  C.  Series Capacitors


  D.  Parallel Capacitors


  E.  Capacitors in DC Circuits


  F.  Capacitors in AC Circuits


  G.  Capacitor Applications


  H.  Testing Capacitors

         3.  Inductors


  A.  The Basic Inductor


  B.  Types of Inductors


  C.  Series Inductors


  D.  Parallel Inductors


  E.  Inductors in DC Circuits


  F.  Inductors in AC Circuits


  G. Inductor Applications


  H. Testing Inductors


          4.   Transformers


  A.  Mutual Inductance


  B.  The Basic Transformer


  C.  The Step-Up Transformer


  D.  The Step-Down Transformer


  E.  Loading the Secondary Winding


  F.  Reflected Load


  G.  Matching the Load and Source Resistance


  H.  The Transformer As an Isolation Device


   I.  Nonideal Transformer Characteristics


   J.  Other Types of Transformers

         5.  RC Circuits


  A.  Sinusoidal Response of RC Circuits


  B.  Impedance and Phase Angle of a Series RC Circuit


  C.  Analysis of Series RC Circuits


  D.  Impedance and Phase Angle of a Parallel RC Circuit


  E.  Analysis of Parallel RC Circuits


  F.  Series-Parallel Analysis


  G.  Power in RC Circuits


  H.  Basic Applications

         6.  RL Circuits


  A.  Sinusoidal Response of RL Circuits


  B.  Impedance and Phase Angle of Series RL Circuits


  C.  Analysis of Series RL Circuits


  D.  Impedance and Phase Angle of Parallel RL Circuits


  E.  Analysis of Parallel RL Circuits


  F.  Series-Parallel Analysis


 G.  Power in RL Circuits


 H.  Basic Applications

         7.  RLC Circuits and Resonance


  A.  Impedance and Phase Angle of Series RLC Circuits


  B.  Analysis of Series RLC Circuits


  C.  Series Resonance


  D.  Series Resonant Filters


  E.  Parallel RLC Circuits


  F.  Parallel Resonance


 G.  Parallel Resonant Filters

         8.  Pulse Response of Reactive Circuits


  A.  The RC Integrator


  B.  Single-Pulse Response of RC Integrators


  C.  Repetitive-Pulse Response of RC Integrators


  D.  Single-Pulse Response of RC Differentiators


  E.  Repetitive-Pulse Response of RC Differentiators


  F.  Pulse Response of RL Integrators


  G.  Pulse Response of RL Differentiators 

V.     RECOMMENDED LABORATORY EXPERIMENTS:

        LAB

SUBJECT




           1

The Oscilloscope






           2

Sine Wave Measurements




           3

Capacitors







           4

Capacitors in AC/DC Circuits




           5

Series RC Circuits -1
            6

Series RC Circuits -2           
            7

Parallel RC Circuits






            8

Inductive Reactance







            9

Series RL Circuits






          10

Parallel RL Circuits






          11

Series Resonance






          12

Parallel Resonance






          13

Transformers






          14

Magnetic devices






