Divider Circuits and Wheatstone Bridge

EE 211

Introduction



In this experiment the student will learn about the characteristics of divider circuits.  The voltage divider circuit divides the voltage in the circuit between the two resistors.  The resistors are in series in the voltage divider circuit.  The current divider circuit divides the current in the circuit between the two resistors.  The resistors are in parallel in the current divider circuit.  The Wheatstone bridge circuit is used to measure precisely the resistance’s of medium value, that is, in the range of 1(  to 1M( .   



Equipment needed



	Resistors

	Digital Multimeter (DMM)

	Sensitive Ammeter or Galvanometer

	Voltmeter

	Power supply

	Electronic solderless breadboard 

	

Background



Voltage Divider 



The voltage equations for the Voltage Divider are as follows:



V1 = Vs [R1/(R1+R2)]



and



V2 = Vs[R2/(R1+R2)]



The current equations for the Current Divider are as follows:



I1 = Is[R2/(R1+R2)]



and



I2 = Is[R1/(R1+R2)]



The unknown resistor in the Wheatstone Bridge is given by:



Rx = (R1/R2)R3

Procedure



Part A - Voltage Divider



    1. Construct the simple circuit shown in Circuit 1.

    2. Make R1 = 1000 ohms, R2 = 1000 ohms  and Vs = +12V.

    3. Record the value of the Voltage across R1 using DMM.

    4. Record the value of the Voltage across R2 using DMM.

    5. Verify that the current through R1 and R2 is the same in the Voltage Divider.

    6. Repeat Part A with resistors of different values.

    7. Make sure you record these resistor values.

    8. Compare measured values with the calculated values from the Voltage Divider 	equations.



What is the total power in the Voltage Divider circuits?  





�

Circuit 1



Part B - Current Divider



    1. Construct the simple circuit shown in Circuit 2.

    2. Make R1 = 1000 ohms, R2 = 1000 ohms  and Vs = +12V.

    3. Record the value of the Current through R1using DMM.

    4. Record the value of the Current through R2 using DMM.

    5. Verify that the Voltage across R1 and R2 is the same in the Current Divider.

    6. Repeat Part A with resistors of different values.

    7. Make sure you record these resistor values.

    8. Compare measured values with the calculated values from the Current Divider 	equations.



What is the total power in the Current Divider circuits?
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          Circuit 2

Part C -Wheatstone Bridge



    1. Construct the series circuit shown as Circuit 3.

    2. Use Vs = +12V and R1 = 1000 ohm, R2 = 1000 ohm, R3 = 10K pot and Rx = 150

    3. Connect the galvanometer in the circuit as shown in Circuit 3.

    4. Turn on the power and adjust R3 until the galvanometer read zero.

    5. Turn off the power and pull one of the leads from the pot.

    6. Measure the resistance of the pot.  (Be careful not to move the knob position on the 	pot) 

    7. Compare the resistance’s R3 and Rx.

    8. Measure the resistance of Rx with the ohmmeter and compare the value to R3.



What is the value of the Wheatstone Bridge?  Which is more accurate, the Bridge method or the Ohmmeter.  Prove the Wheatstone Bride resistor equations -- Rx = R3(R/R2) and include this proof in your lab report.
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Circuit 3


