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OBJECT OF RESEARCH. 


This work consists of two parts. First, we will experimentally investigate a resistors connected in series, the second, we will investigate elementsconnected in parallel circuit.

Equipment

1. The main module KL - 21001 with module KL - 13001

2. Wires and jumpers.

3. Multimeter.

Analysis of circuit with elements connected in series. 


The object of research in this work are resistors R2, VR1 and R3 connected in series, they are installed in modules KL - 13001 block b. (Fig.1.1).

The workflow


Insert the KL - 13001 module to the main block of  KL - 2100. Select the module KL - 13001 block B and identify the resistors R2, R3 and VR1. Connect variable resistor VR1 terminals with wires to the corresponding block b terminals. In this way, the resistors R2, R3 and VR1 will be connected in series. Change variable resistors VR1 resistance by turning the knob (for example, turn the knob to the middle position). 

1.1 Table

	Measurement results
	Resistors

	
	R3
	R2
	VR1
	Rekv

	R, 
	
	
	
	

	I, A
	
	
	
	

	U, V
	
	
	
	



Switch the multimeter to the resistance measurement mode and a separatelly measure resistance of each resistor, then measure all series-mounted resistors to get the equivalent resistance Rekv. The obtained result write in Table 1.1.


The equivalent resistance  of the resistors connected in series can be calculated using the formula:
[image: image1]
Count if it matches your measurements.


[image: image2]

Finish the assembly of the circuit.  For this purpose 
to the resistor, connected in series, connect amperimeter (device with arrow) and variable power source, as shown in Fig. 1.1.


Switch multimeter to DC voltage measurement mode, and connect to a power source. Turning the knob spring, set the voltage U = 18 V.


Then in turn connect the multimeter to each of the resistor R2, R3 and VR1 a[image: image4.png]


nd measure the voltage at each resistor (Fig.1.1 only shows the connection to R3). Write data in Table 1.2.


Check the validity of the Kirchhof law
[image: image3]. Measure and write down the current flowing throu gh the entire circuit: I =_________ A
Processing of the results

· Applying Ohm's law, calculate the resistors resistance and the equivalent resistance of the whole circuit. Type of calculation results in Table 1.2. 
· Calculate the power emitted in each resistor and the power that is taken from the power source. Type of calculation results in Table 1.2. 
· Assuming that the resistors resistance and power supply voltage are known, calculate the current flowing through each resistor, and current strength of the   power source. Type of calculation results in Table 1.2.  
· Compare the measurements and the calculation results and draw conclusions. Check the validity of the balance of powers.
· Make conclusions.
1.2 Table

	Measurement results
	Resistors

	
	R3
	R2
	VR1
	Rekv

	R, 
	
	
	
	

	P, W
	
	
	
	

	I, A
	
	
	
	


Circuit with elements connected in parallel


The object of research in this work are resistors R4, R5 and R6 connected in parallel, they are installed in modules KL - 13001 block c. (Fig.2.1).

The workflow


Insert the KL - 13001 module to the main block of  KL - 2100. Select the module KL - 13001 block C and identify the resistors R4, R5 and R6. 


Switch the multimeter to the resistance measurement mode and a separatelly measure resistance of each resistor, then measure all series-mounted resistors to get the equivalent resistance Rekv. The obtained result write in Table 2.1.
2.1 Table 

	Measurement results
	Resitors

	
	R4
	R5
	R6
	Rekv

	R, 
	
	
	
	

	I, A
	
	
	
	

	U, V
	
	
	
	



Connect the resistors in parallel, as shown in Figure 2.1. Measure the equivalent circuit resistance. Enter the obtained result in Table 2.1.


Connect the parallel connected resistors to a power source and mili - ampermeter (Fig. 2.2). Use fixed-voltage power supply +12 V and measure the current with digital multimeter, which is the main KL - 21001 block. Switch the multimeter to the current measurement mode. Connecting the ampermeter to the circuit observe the polarity shown diagram. Ampermeter will measure a current I flowing throuh the entire circuit. Enter the current measurements in Table 2.1.


Measure the current in each branch. Consecutive disconnect one wire, connect ampermeter to the resistor in parallel, measure the current flowing through the resistor, bring the wire to its original state (Figure 2.3). Chart 2.3a shows the ampermeter only connection to the resistor R6. Write down the results in Table 2.1.


Turn off the circuit board and do the calculations.

2.2 Table

	Measurement results
	Resistors

	
	R4
	R5
	R6
	Rekv

	R, 
	
	
	
	

	P, W
	
	
	
	

	I, A
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Processing of the results
· By applying Ohm's law, the measured current and voltage values , calculate the resistors resistance and the equivalent resistance of the whole circuit. Write down calculation results in Table 2.2.
· Calculate the power emitted in each resistor, and power, which is taken from the power source. Write down calculation results in Table 2.2.
· Assuming that the resistors resistance and power supply voltage are known, calculate the current flowing through each resistor, and current strength in the power source. Write down calculation results in Table 2.2.
· Compare the measurements and the calculation results and make conclusions.
· Check the power balance.
· Make conclusions.
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1.1 Fig. Resistors connected in series and device connection diagram.
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2.1 Fig. The circuit used to measure equivalent resistance 





�  �





2.2 Fig. The circuit used to measure current in whole circuit
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2.3 Fig. Circuit used to measure circuit in separate branch 
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