MEASURING VOLTAGE IN A CIRCUIT

There are two basic ways of measuring a voltage in a circuit:

i) by measuring the voltage at a point relative to a common ground / zero reference;
ii) by measuring the voltage drop ( difference) between two point in a circuit, neither of which is ground or zero.

Consider the case below. Here we have two batteries, one 9 volts and one 6 volts.
The 9V battery has no return path for any current that may try to leave its positive terminal, hence ammeter A1 has no current flowing in it.
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)The 6V battery, however, does have a current path (circuit) between its positive and negative terminals. A conventional current will flow from its positive terminal, through R1 and R2 , through A2 back to its negative terminal.																																																																																																																																																																																																																																																																																																	


Notye: We will assume 	i)	no current flows through the voltmeters
				ii)	there is no voltage drop across the ammeters.

The voltage at point  “A” is 9V, the voltage at point “B” is at ( 9 + 6) = 15V, since both batteries are in series and acting in the same sense. However, it is only the 6V battery that will provide any current i.e. through the two resistors.
Point B is at 15V and point A is at 9 voltage relative to ground, however, the resistor circuit only perceives the 6 V supply.
The 6V supplies only sees two resistors and the ammeters in its circuit. It doesn’t recognise the existence of the 9V battery as it can’t drive any current through it.
Current is being driven through R1 and R2 as if the 9V battery does not exist. 
Assume all the meters are perfect and do not influence any of the circuit currents or voltages.
Voltmeters VA,VB and VC are all measuring voltages at a point in the circuit but relative to ground.
V1 and V2 are voltage drops across R1 and R2 respectively and these voltages are not relative to ground.

To summarise, we could EITHER determine the voltage at each end of say R1( at points B and C),relative to ground and subtract them to give the net voltage drop i.e. VB – VC = 15-12 =3V, OR we can simply measure the voltage directly across R1 using meter V1. The same result will be obtained.
Measuring voltage in a circuit 2011-12
image1.png
vt ]
EIIIRY
R1 R2
1 0hm 1 Ohm
>
.
+ 28 00 &
BRI
- 7000 V]| VA TE00 V]| VB 0 V]| ve





