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Task 6
Parallel switching of resistors
Construction task
[image: ]Build the electronic circuit as shown in the wiring diagram in Figure 1 . Connect the multimeter to the circuit at position 1 as indicated in the wiring diagram.
Try to build the circuit without the building instructions. 

Building tips
[image: ]Connect the battery holder as shown in Figure 2. The voltage supply is connected with correct polarity if the switch is pressed in the direction of the arrow.
[bookmark: _Ref63351727]Figure 1: Wiring diagram

Topic task
Select 200 kΩ as the measurement range on the multimeter. (200 Kiloohm) Switch on the multimeter. Do not turn on the supply voltage yet.[bookmark: _Ref71116936]Figure 2: Battery holder

Measure the resistance between the top and bottom connections of the resistors. What is the total resistance?
Switch on the multimeter and select the measurement range 200 mA (200 milliamperes) on the multimeter. Turn on the supply voltage using the switch on the battery holder. 
What is the displayed current?
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?
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?
What conclusions can you draw based on your observations?
Why are the two measured values almost the same?
Why is there a small deviation between the measured values?

Experimental 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. Figure 1 shows the positions, Figure 2 helps you classify the currents to the table.
	Resistor 1
R1
	Resistor 2
R2
	Total current
I
	Partial currents

	
	
	
	I1
	I2

	47 kΩ
	47 kΩ
	
	
	

	47 kΩ
	3.3 kΩ
	
	
	



1. [image: ]You can see that the total current is divided over the two resistors. Exchange the bottom 47 kΩ resistor R2 with the 3.3 kΩ resistor and repeat the measurements on both resistors. Enter the results into the table (the value of the total current can be taken from the first line).Junctions
[bookmark: _Ref64045487]Figure 3: Currents in the circuit

1. Add currents I1 and I2 for each line, and compare them to total current I. What do you find?
1. The correlation between all currents in one point of the network (in our example, this is the entire circuit) is expressed by Kirchhoff's first law (junction rule):

At a network junction, the total of all currents flowing into the junction will equal the total of all currents flowing out.

The rule can be seen in Figure 3. 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?
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