Applied Physics 


Lab 06
Kirchhoff’s Law 
Name: _________________________________________________________________________

Regd. No: _______________________________________________________________________

Objective
To investigate how resistors behave in various combinations. 
Introduction

Kirchhoff ’s First Law - The current entering a junction is equal to the current leaving a junction.

Kirchhoff ’s Second Law - The sum of all the voltage drops around a closed circuit is zero
Connect the three resistors in the series circuit shown below.
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Figure 1
 We first consider N resistors in series as shown in Figure 1. Since there are no branching junctions in the circuit, the current entering through all the resistors is all identical, i.e.
I = I1 = I2 = I3 = ... = IN.
We also know from Kirchhoff’s Second Law that

V −V1−V2−V3−...−VN = 0 or

V =V1+V2+V3+...+VN                                  (2)

Since, along the direction of current flow, potential difference for the power supply is a voltage step-up +V while potential difference from a resistor is a voltage step-down -V. Since V = IR from Ohm’s Law, Equation 2 becomes
IR = I1R1+I2R2+I3R3+...+INRN 


(3)
Task

1. Construct the circuit as in Figure 1 using the three resistors. 

2. Set the power supply to 10 V.

3. Measure the current in the circuit, and the potential difference across R1. Record this as V1.

4. Move the Voltmeter to measure the potential difference across R2 and record this as V2, and similarly for R3.

5. Now find the total potential difference across all three resistors. Record this as V.

6. Reduce the voltage supply back to zero, and then switch it off. Find the resistance of each of the resistors.

Analysis :

1. Verify that V =V1+V2+V3.

2. Find the experimental value of the resistance of each resistor using Equation 1 (i.e. R1 =V1/I, etc.).

3. Find the experimental value of the total effective resistance R in series using the value of I, total V, and Equation 1.

4. Compare the sum of the individual resistances from Analysis 2 with the value obtained from Analysis 3. Verify Equation 4 for this case.

5. Compare resistance values obtained in Procedure step 6 with those found in Analysis step 2.

	Resistor combination
	Current
	Voltage

	R1
	I1
	V1

	R2
	I2
	V2

	R3
	I3
	V3

	R total
	I total
	V


Connect the resistors as shown figure 2
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Figure 2
Since the current entering the resistors branches out into N separate paths, using Kirchhoff’s First Law we can write

I = I1+I2+I3+...IN 



(5)
Task 2

1. Construct the circuit as in Figure 2 using the three resistors aligned in parallel with each other. 

2. Set the power supply to 10 V.

3. Measure V and I1. Continue moving the Ammeter to measure I2 and I3.

4. Now connect the Ammeter in series with the power supply and the combination resistors and measure the total current I 
Analysis:
1. Verify that I = I1+I2+I3.

2. Find the experimental values of the total resistance of each resistor using Equation 1.

3. Find the experimental value of the effective resistance R using the values of V, total I, and Equation 1.

4. Compare the experimental value of R with the one calculated using Equation 6.

	Resistor combination
	Current 
	Voltage

	R1
	I1
	V1

	R2
	I2
	V2

	R3
	I3
	V3

	R total
	I 
	V total


Task 3
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Figure 3
1. Set up the circuit show in Figure 3. R1, R2, and R3 are known resistances (use an Ohmmeter).

2. Using an Ammeter and a Voltmeter, find I1, I2, I3, V, V1, V2, and V3.
Analysis :

1. Using the given resistance values and Kirchhoff’s Laws, find the theoretical values for I1, I2, I3, V, V1, V2, and V3. Show your work explicitly.

2. Compare these values with the experimental values.

Conclusion

Summarize what you have learned today (not what you have done).
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