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Solution sheet 6
Parallel switching of resistors
The solution sheet shows an example of one possible solution for the task. The only specification is the wiring diagram. Therefore, many different solutions are possible. Ensure that the design still reflects the specifications of the wiring diagram.

Example solution for construction task
The construction task can be solved using the building instructions.
Measure the resistance between the top and bottom connections of the resistors. What is the total resistance?
The total resistance is approximately 23.5 kΩ.
What is the displayed current?
The current is approximately 0.38 mA.
Remove the multimeter and replace it with a cable bridge. Replace the cable bridge at position 2 with the multimeter. What is the displayed current?
The current is approximately 0.19 mA.
Remove the multimeter and replace it with a cable bridge. Replace the cable bridge at position 3 with the multimeter. What is the displayed current?
The current is approximately 0.19 mA.
What conclusions can you draw based on your observations?
The currents through R1 and R2 are about the same. The total current I is the total of the two currents through R1 and R2.
Why are the two measured values almost the same?
Because resistors R1 and R2 are the same size.
Why is there a small deviation between the measured values?
The resistors are subject to tolerances due to their manufacturing, and are never exactly the same.

Example solution for topic task
1. Measure the total current I at position 1 and the partial currents at positions 2 and 3. Enter the measured values into the first line of the table below.
	Resistor 1
R1
	Resistor 2
R2
	Total current
I
	Partial currents

	
	
	
	I1
	I2

	47 kΩ
	47 kΩ
	0.38mA
	0.19mA
	0.19mA

	47 kΩ
	3.3 kΩ
	2.92mA
	0.19mA
	2.73mA


1. Exchange the bottom 47 kΩ resistor R2 with the 3.3kΩ resistor and repeat the measurements on both resistors. Enter the results into the table.


1. Add currents I1 and I2 for each line, and compare them to total current I. What do you find?
The total current equals the total of I1 and I2.
1. Follow the flow of current. Add the currents flowing into the junctions. Subtract currents flowing out of the junctions. Complete the calculation for each line of the table with the measured values. What do you find?
The result of both calculations is zero.

Line 1:	I – I1 – I2 = 0	0.38 mA – 0.19 mA – 0.19 mA = 0 mA
Line 2:	I – I1 – I2 = 0	2.92 mA – 0.19 mA – 2.73 mA = 0 mA
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