
ELEC 120L
Foundations of Electrical Engineering Lab
Spring 2007

Lab #1:  Basic Circuit Measurements

Introduction

Three of the most important physical quantities that typically must be determined in an electronic circuit are voltage, current, and resistance.  A fundamental skill that all EEs need to possess is the ability to measure these quantities in an operating circuit.  In this lab exercise you will learn how to use the power supply and digital multi-meter (DMM) on your lab bench, and you will practice constructing circuits using breadboards.  You will also use an interactive web-based electronic lesson (or E-lesson) developed by Professor Mastascusa to explore some of these topics.  You are encouraged to revisit the E-lessons throughout this course, either on your own or as part of a group.

Assignment

Complete the following tasks as a group.  You will need a few sheets of paper to record results and answer questions.  When you are asked to record data, solve problems, or comment on results, be brief but concise, and be sure to include all important details.  A handwritten report is acceptable if no one in your group is comfortable rendering equations in word processing software.  Alternatively, you may use a word processor for the text and write in equations by hand.  Regardless of how it is composed, your group’s report should be neat and well organized.  Only one report per lab group is required; however, each member of the group should contribute to its production.  Any group member who leaves the lab before the report has been submitted will receive a 20% grade penalty for this week’s lab exercise.

1. The purpose of the first part of the lab exercise is to familiarize you with the concept of current flow and to introduce an alternative unit of charge to the Coulomb called the ampere-hour.  Visit Prof. Mastascusa’s E-lessons web site at:  

http://www.facstaff.bucknell.edu/mastascu/eLessonsHTML/EEIndex.html

There is a link to the site on the ELEC 120 “Laboratory” web page.  Under the menu item Basic Concepts, go through the lesson on Current.  You should do some of the exercises embedded in the lesson to provide yourself with some problem-solving practice.  However, you must show your solutions to Problems 4, 6, 8, and 10.  (“Problems” have red numbers and blue text.)  Each solution should include a brief explanation (a few sentences and/or a few lines of derivation) of the process you used to arrive at the answer.

2. In this part you will gain experience building an electronic circuit using a schematic diagram as a guide and measuring voltages in a circuit.  First, set the bench-top power supply to generate 6 V at the 0-6 V terminals.  Then construct the circuit shown in Figure 1 on the next page, using the power supply to serve as the 6-V ideal voltage source.  A link to a resistor color code chart is available on the “Laboratory” page of the course web site.  For most of the resistors we have in stock, you will need to use the 4-band code; that is, you should ignore the “3rd Band” column.
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Figure 1.  Schematic diagram of circuit used in Part 2.

Now visit Prof. Mastascusa’s E-lessons site, and under the Basic Concepts section go to the Measurements heading, and click on the Voltage link.  Follow the E-lesson through the section entitled “Voltmeters.”  You may skip the “Internal Resistance” section right before the “Voltmeters” section if you wish; it covers concepts a bit beyond where we are at this point in the course (although we’ll get there very soon!).  While you are reading the E-lesson, keep in mind that they were developed not only for EE courses but also for courses designed to cover the basics of electrical engineering for other types of engineers.

Once you have constructed the circuit, draw or print out the circuit diagram, and clearly label the voltages (with polarities) across each component.  Use variable names such as v1, v2, etc. to represent the voltages.  Measure the voltages across each component in the circuit, and record the numerical voltage values associated with those variables to the full precision provided by the DMM (e.g., v1 = 3.303 V, v2 = 1.261 V, etc.; note that these are not the correct voltage values).  Demonstrate your voltage measurements to the instructor or TA.

Verify that Kirchhoff’s voltage law (KVL) is satisfied around each loop by writing KVL equations for each loop using your variable notation and then substituting the numerical values you measured into those equations.  The voltage sum might not exactly equal zero.  If it does not, give a plausible reason for this; if it does, comment on that outcome.
3. Use Ohm’s law to calculate the currents i1, i2, and i4 flowing through R1, R2, and R4, respectively.  Then verify the Kirchhoff’s current law (KCL) relationship between these currents.  Comment on the results you obtain.
4. Select four resistors from the grey parts bins with the following values:
a.  1.0 k
b.  47 k
c.  680 k
d.  33 k
Write down the color codes for the first three bands on each resistor (the bands that give the value of resistance), and also write down the tolerance rating for each resistor.  Use the DMM to measure the actual resistance of each resistor, and calculate the percentage error by which each measured value differs from the value given by the color code.  The coded value should be the reference value for your error calculation.  Compare the error you computed to the tolerance rating of each resistor, and comment on your results.  Demonstrate one of your resistor measurements to the instructor or TA.
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Grading

Each group’s written report is due at the end of the lab period.  Each group member will receive the same grade, which will be determined as follows:

15%
Answers to assigned problems on electrical current (Part 1)
10%
Demonstration of voltage measurements (Part 2)

20%
KVL equations with comments (Part 2)

15%
KCL equation with comments (Part 3)
10%
Resistance measurements with comments (Part 4)

10%
Demonstration of resistance measurement (Part 4)
10%
Overall report – spelling, grammar, and professional word choice

10%
Overall report – neatness and organization
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