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Solution sheet 5
Series 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.

Example solution for topic task
Measure the resistance between the top connection of the first resistor and the bottom connection of the second resistor. What is the total resistance?
The total resistance is approximately 94 kΩ.
Measure the supply voltage directly on the battery holder. Make sure to check the polarity of the multimeter. What is the displayed voltage?
The voltage should be approximately 9 volts. If less than 8 volts is measured, the battery in the battery holder is almost worn out.
Connect the voltmeter to the first resistor. What is the displayed voltage?
The voltage is around 4.5 volts.
Connect the voltmeter to the second resistor. How does the display of the multimeter change?
The voltage is also approximately 9 volts.
What conclusions can you draw based on your observations?
The voltage on the battery holder is roughly halved by the resistors.
Why are the two measured values almost the same?
Because the resistance values are the same.
Why is there a small deviation between the measured values?
Electronic components are subject to tolerances due to their manufacturing. The given values will fluctuate by a factor indicated by the manufacturer.



Example solution for experimental task
1. Measure the voltages on the battery holder and on both resistors. Enter the measured values into the table below.

	Resistor 1
R1
	Resistor 2
R2
	Voltage
U
	Voltage

	
	
	
	U1
	U2

	47 kΩ
	47 kΩ
	8.80 V
	4.40 V
	4.40 V

	47 kΩ
	3.3 kΩ
	8.80 V
	8.22 V
	0.58 V


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

1. Add voltages U1 and U2 for each line, and compare them to the supply voltage U. What do you find?
The total of voltages U1 and U2 for each line equals the supply voltage.
1. A voltage is dropped on each resistor in the circuit proportional to its electrical resistance. Calculate the ratios for both lines in the table using the following formula:

Line 1:	R1/R2 = 1	U1/U2 = 1
Line 2:	R1/R2 = 14.24	U1/U2 = 14.17

The relationships between the voltages match those between the resistors.

1. To do so, track the circuit starting above R1. Add the voltages U1, U2 and U. Consider the direction of the arrow. If you track a voltage in the direction of the arrow, add it. If you track a voltage opposite to the direction of the arrow, subtract it. What do you find?

Line 1:	U1 + U2 – U = 0	4.40 V + 4.40 V – 8.80 V = 0 V
Line 2:	U1 + U2 – U = 0	8.22 V + 0.58 V – 8.80 V = 0 V

Kirchhoff’s rule is correct. The voltages in the wiring diagram / network behave as predicted by the rule.
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