ELT 1010: Lesson 4
Practical Assignment

Name: __________________________________                              Date: _______________

Obtain the following items:  4 “A” size battery holders, 4 “A” size batteries, a single pole knife switch, 3 lamp holders, 3 1.5V lamps, 5 leads with alligator clips, and an analog multimeter.  Read the operating instructions for the multimeter before beginning this assignment.
1. Make sure that the leads in the multimeter are properly attached, then set the dial to 10V DC.

    a. Touch the red lead to the positive end of one of your 

        batteries and the black lead to the negative end of the

        battery. What does the scale read? ________. How does

        this result compare with what is printed on the battery?

        ____________________________________________

    b. Place two batteries end to end so that the positive of one 

        touches the negative of the other, use clip leads if needed.

        Now measure the volts at the end of these two batteries.

        What is your result? _________. Put 3 batteries together,

        End to end in the same manner and measure the voltage.

        The result is __________. Now put all four batteries

        together and measure the voltage. __________
        What can you say about the voltage of batteries linked

        together in Series? ___________________________

          ___________________________________________

    c. Put 2 batteries together in series. Connect a lead to the

        negative end to one side of the knife switch. Connect another

        lead from the other side of the switch to one side of a lamp 

        holder with a lamp in it, then connect the other side of the 

        lamp holder to the positive side of the battery pack. The 
        batteries are the source of _________, and it should be
        _______V. Another term for the positive terminal of the 
        battery is the _________________ and another term for the

        negative terminal is the ____________________. If the batteries

        produce enough voltage to push current the lamp will light up 

        when the switch is closed. Did it? _________
    d. Now take the multimeter, still set on 10V DC, and connect 

        the leads on each side of the knife switch and then the lamp.

       What voltage reading did you get across the switch? ________, 

        the lamp? ________. If you add the two voltage drops together,
        it should equal the source voltage, is this true in your case? _______

        Add two more lamps to the system, if they don’t light you may

        have to add another battery as well. Then measure the voltage drop 

        across the switch and across each lamp. They are; switch _______,

        Lamp #1________, Lamp #2 _________, Lamp #3 ________

        If you add up the 4 voltage drops does it equal the source voltage?

You have now proved Kirchoff’s Law of voltage in a series circuit; that the sum of the voltage drops across the components in a circuit are equal to the source voltage.
2. Current is the number of electrons passing a point in the circuit.

    Current is measured in Amperes (Amps) or Milliamps for smaller 

    currents. In a series circuit there is only one path for the current

    to flow, so the current is the same throughout the circuit.
    Set your multimeter to its highest amp setting and then connect the

    two leads directly to the switch and the lamp so the current must

    flow through the meter. What happens to the needle? _________

    ____________________________________________________

    If the needle jumps to the end of the scale immediately 
    disconnect it as the current is too high for the meter. If the needle 
    is in the middle of the scale then record your reading. If the needle
    barely moves or doesn’t move at all you can set the meter to the next
    lower scale until the reading is readable. What is the current in your
    circuit? _________________
3. Resistance is the opposition to current flow. There is resistance in 

    every component including the wires. High resistance at a point in 

    a circuit could show a bad connection or a corroded contact. You 
    must not have the power on to measure the resistance across a 
    component. Resistance is measured in OHMs. Locate the ohms scale

    on your multimeter, then select a higher ohm scale than you think you

    might need just as you did for current measurements. Before you can 

    measure the reistance of a component you must Zero the needle by

    holding the two test leads together and adjusting the ohms adjust knob

    until the needle lines up with zero on the scale. Your ohmmeter is now

    ready to use.
    Now place the leads on either side of a component and measure the 

    ohms of resistance. If the needle doesn’t move then you can switch 

    to a lower resistance scale. What is the resistance across the following:

    wire lead #1 _______________  Wire Lead #2 _______________   
    wire Lead #3_______________  Wire lead #4 ________________
    closed knife switch _________________

    Lamp #1 ____________ Lamp #2 ______________ Lamp #3 _________

      If you added up all the resistances you would get the total resistance to 

     current in the series circuit., which is ________________.
4.  What test could you use to find a bad connection in a circuit that was on?

      __________________________________________________________

You are now done the assignment. Put away all of your materials and supplies where they belong
_____out of 30 = _____%
