Kirchhoff’s Laws

Purpose
To investigate Kirchhoff’s Voltage Law
To investigate Kirchhoff’s Current Law
To work with circuits and meters to confirm Kirchhoff’s Voltage and Current Laws


Equipment
Breadboard, resistors, hook up wires
Multimeter (ammeter, voltmeter )


Procedure
Kirchhoff’s Laws apply to voltage and current found in series and parallel loops.

A loop is any closed path in a circuit.  It is a path which allows electrons to leave a power source, travel through the elements in the path and then back to the power source. Some important things to remember:
A SERIES circuit is a loop.
Elements of a circuit can be passive or active:
Passive elements are consumers of energy (such as a Resistor, Light Bulb, Relay Coil)  
Active elements are producers of energy (such as a Battery, AC outlet,  Solar Cell)

Kirchhoff’s Voltage Law (KVL)



[bookmark: _GoBack]Kirchhoff’s Voltage Law (KVL), first definition:

            In any closed loop the sum of the voltages is always equal to zero.

     Mathematical formula:  VS  - VR1 -  VR2 -  VR3  =  0 

	     VS = Voltage Source       VR1 = Voltage across R1
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Circuit Example for Kirchhoff’s Voltage Law (KVL), First Definition:
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Kirchhoff’s Voltage Law (KVL), Second Definition:

In any closed loop, the sum of the sources is equal to the sum of the voltage drops.

Mathematical Formula:     VS1 + VS2 = VR1 + VR2 + VR3  

	 	VS  = Voltage Source        VR1 = Voltage  drop of R1
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Circuit example for Kirchhoff’s Voltage Law (KVL), Second Definition: [image: ]
























Kirchhoff’s Current Law (KCL)


Kirchhoff’s Current Law is a mathematical expression of the balance of currents entering and leaving a node. (A node is the intersection of more than two connectors.)



Kirchhoff’s Current Law, first definition:

The sum of all the currents entering and leaving a node is always equal to zero.

Mathematical formula:    IS   -  I1   - I2  - I3  =  0

		IS  = current produced by source

		I1   , I2  , I3  = currents through users of energy, such as resistors






Circuit Example for Kirchhoff’s Current Law (KCL), first definition
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Specific Example:
[image: ]



Kirchhoff’s Current Law (KCL), Second definition:


In a node, the sum of the currents entering the node is equal to the sum of the currents leaving the node.

[image: ]







1. Using the following circuit:
VS



Place (draw) meters in the circuit to read:  IR1 ,  IR2  ,  IR3 ,  VR1,  VR2,   VR3 ,  VS





Use this circuit:
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Place meters into the circuit to read:  IR1 ,  IR2  ,  IR3 ,  VR1,  VR2,   VR3 ,  VS



Demonstrate the circuit to your teacher and get signature:________________




Demonstrate Kirchhoff’s current Law to the teacher. Circuit 2




Demonstrate the circuit to your teacher and get signature:________________

Conclusion
1.  What is a NODE?




What is an ACTIVE ELEMENT in a circuit?




What is a PASSIVE ELEMENT in a circuit?




In your own words, what is Kirchhoff’s Voltage Law?




In your own words, what is Kirchhoff’s Current Law?








Define a Series circuit.








Define a Parallel circuit.
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