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	Module 1, Lesson 4 - Potential dividers

Worksheet


[image: image1.jpg]


Part 1 - Measuring voltages across resistors in a voltage divider circuit
1a) Build the circuit shown in fig 3a.

· Use your multimeter to measure the voltage between point A and point B.
· Use your multimeter to measure the voltage between point B and point C.
· Use your multimeter to measure the voltage between point A and point C.

· Record the measurements:

VAtoB___________
VBtoC___________        VAtoC___________

What is the resistance between points A and B, points B and C, and points A and C? NOTE: Disconnect the battery before measuring the resistances, otherwise the resistance in the other side of the circuit will affect the measurement.  Write these down:

RAtoB___________
RBtoC___________      RAtoC___________

1b) Build the circuit shown in fig. 3b.

· Measure voltage between points A and B, then points B and C, then points C and D.
· Measure the voltage between points A and C, and then points B and D.
· Measure the voltage between point A and point D.

· Record the measurements:

VAtoB___________
VBtoC___________
VCtoD___________

VAtoC___________
VBtoD___________    VAtoD___________

i) What is the resistance between points A and B, points A and C, and points A and D? Record the measurements:

RAtoB___________
RAtoC___________
RAtoD___________

Assessment
1) Look at fig. 3a).

a) Calculate RAtoB ÷ RAtoC and then calculate VAtoB ÷ VAtoC using the voltages you measured for circuit 3a).
b) Calculate RBtoC ÷ RAtoC and then calculate VBtoC ÷ VAtoC using the voltages you measured for circuit 3a). 
c) Do you notice any relationship between the resistances and the voltages?  Explain.

2) Look at fig. 3b)

a) Calculate RAtoB ÷ RAtoD and then calculate VAtoB ÷ VAtoD using the voltages you measured for circuit 3b).

b) Calculate RAtoC ÷ RAtoD and then calculate VAtoC ÷ VAtoD using the voltages you measured for circuit 3b). 
c) Do you notice any relationship between the resistances and the voltages?  Explain.
Part 2 - Using your thermistor in a voltage divider circuit
Assessment
1) Look at your results for Lesson 3 - Temperature vs. resistance characteristics of a thermistor. Use the values that you recorded for the thermistor resistance, RT (expressed in Ω), versus temperature, and record in the table below. 
2) Combine these with equation 1 from above, to calculate what output voltage, Vout, you will expect to measure at different temperatures, for the circuit shown in figure 3. Assume the battery voltage, VT, is exactly 9Volts. 
3) Record these predictions in the table:

	Temperature, ºC
	0
	10
	20
	30
	40
	50
	60
	70
	80

	Thermistor resistance, RT (kΩ)
	
	
	
	
	
	
	
	
	

	Convert from kΩ to Ω by multiplying by 1000

	Thermistor resistance, RT (Ω)
	
	
	
	
	
	
	
	
	

	Output voltage, Vout
	
	
	
	
	
	
	
	
	


2) Plot these predictions on a graph of temperature versus Vout. Use the vertical (y) axis for temperature, and use the horizontal (x) axis for Vout. 
3) What do you notice about the shape of the graph? Is this relationship (Vout versus temperature) more useful than the relationship you found in part 2 (RT versus temperature)? If so, why?
4) When measuring the resistance of circuits, why is it important to disconnect the battery before measuring the resistances?

5) Could you use the battery voltage and the voltage across the resistor to calculate the voltage across the thermistor?  Explain how.
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Fig. 3. a) Voltage divider circuit with 2 resistors.


	b) Voltage divider circuit with 3 resistors.





C





D





a)





b)



























































Potential Dividers       1

[image: image2.png]9V battery i



