TAP 118- 3: Loading the potential divider
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The sliders are at the mid-point of the potential dividers. 

1.
Find the potential difference recorded by a digital voltmeter of infinite resistance connected as the voltmeter V in each circuit. (The resistance presented by a digital voltmeter is not infinite but it is very much larger than then resistances used in the circuit. If a high resistance voltmeter is not available, connect a 500 Ω resister in parallel with a low resistance one. 





2.
The digital voltmeter is replaced by a moving coil voltmeter of resistance 500 . Calculate the new readings when using this meter.








3.
A 100  rotary potentiometer is connected to a 6 V dc source with negligible internal resistance. The output required is 3 V. The potentiometer is set using a high impedance digital voltmeter connected across the output terminals. A few minutes later someone else checks the output reading using a moving coil voltmeter which has a resistance of 100 . What is the reading now?




Practical advice

The question illustrates the effect of the load on the potential divider. Using moving coil instruments of relatively low impedance can have an effect on a potential divider made up of high resistance components as is the case in many electronic circuits.

Hints

1.
Treat the voltmeter and half the resistance of the potentiometer as a parallel resistor combination. 

3.
The wiper will have been set midway, i.e. dividing the potentiometer into two 50  sections. Treat the voltmeter and half the resistance of the potentiometer as a parallel resistor combination.

Answers and worked solutions

1.
3 V, 5 V

2.
2.67 V, 4.74 V 

3.
2.4 V
External references

This activity is taken from Advancing Physics Chapter 2, 180S

