Name:  ___________________________

Notes – 21.4 DC Voltmeters and Ammeters
1.  Voltmeters measure ______________, whereas ammeters measure ______________.
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2.  Voltmeters are connected in ______________ with whatever device’s voltage is to be measured.  A parallel connection is used because objects in parallel experience the same ________________________.
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ifference. (See Figure 21.27, where the voltmeter is represented by the symbol V.)

s with whatever device’s current is to be measured. A series connection is used bece
em. (See Figure 21.28, where the ammeter is represented by the symbol A.)
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3.  Ammeters are connected in ​______________ with whatever device’s current is to be measured.  A series connection is used because objects in series have the same ______________ passing through them. 
4.  Analog meters have a ​______________ that swivels to point at numbers on a scale, as opposed to digital meters, which have ​______________ readouts similar to a hand-held calculator.  The heart of most analog meters is a device called a galvanometer, denoted by G.  Current flow through a galvanometer, IG, produces a needle deflection proportional to the current.  (This deflection is due to the force of a _____________ field upon a current-carrying wire.)  A galvanometer can act as a voltmeter or an ammeter depending on how it is connected to the circuit.
5.  When you use a voltmeter or ammeter, you are connecting another resistor to an existing circuit and, thus, altering the circuit.  Ideally, voltmeters and ammeters ________________ appreciably affect the circuit.

6.  The voltmeter, which is always placed in parallel with the device being measured, must have very little ​___________ flowing through it.  To achieve this, the voltmeter’s resistance must be considerably ​___________ than the device being measured.  Remember that a large resistance in parallel with a small one has a combined resistance essentially equal to the small one.
7.  An ammeter is placed in series in the branch of the circuit being measured.  As a result, its resistance adds to that branch.  Therefore, so as to not appreciably affect the circuit, the ammeter’s resistance must be ​__________________ compared with the resistances of the devices in the circuit.  Remember that a small resistance in series with a large one has a combined resistance essentially equal to the large one.
Using Power Supplies and Measuring Voltage Drop
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d in series to measure current. All of the current in this circuit flows through the meter. The ammeter
reen points f and a as it does in the position shown. (Note that the script capital E stands for emf, a

ifference.) _'_I
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Using a Power Supply

Our Power Supplies have variable voltage and variable current controls.
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Don’t turn the power supply on without making sure the voltage control is set to zero. This keeps the devices from burning out. Also make sure the current control is set to ½ maximum.  This keeps accidental short circuits from blowing a fuse.

Measuring Voltage Drop
Set the Digital Multimeter (DMM) to measure 2V DC (solid line over dotted line) This is done by turning the dial.  The DMM should read 0 when you turn it on.  Let your teacher know if it does not.

Simply touch the two probes to each terminal on the bulb holder.  This measures the potential difference between the two sides of the bulb.

Measuring Circuits:  Build each of the circuits below.  Each X represents a bulb.  The ground symbols represent connections to the black (negative) terminal on the power source.  The “A” represents the presence of the internal ammeter that is built in to the power source.

For each of the following circuits, use the power source readout to determine the source voltage drop and current, plus the total power dissipated by the circuit and the total circuit resistance.  Then use a multimeter to determine the voltage drop at each bulb (X symbol). Use that voltage drop to deduce the other values at each bulb.  Identify the circuit as parallel or series.
Series Circuits:

1. The current through each device is the same.

2. The total voltage drop across each device equals the source voltage.

Parallel Circuits:

1. The voltage drop across each device is the same as the source voltage.

The total current through each device equals the total current provided by the source
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Voltage Reading





Current Reading





Voltage Control (set = 0 before turning on)





Current Control (set = ½ max before turning on)





Measure Voltage Drop by touching the two probes of the voltmeter to each terminal of the bulb holder.











