					       Lab #28


Introduction: Parallel circuits are resistors connected parallel to each other which reduces the effective or total resistance in the current. There are different paths a circuit can take, each with resistors. The equation for the effective resistance is: 1/R = 1/R1 + 1/R2 + 1/R3 .....


Objective: To apply Ohm's law to a parallel circuit.


Procedure: This is the same experiment done for the past two weeks but with branches in the wire creating parallel circuits. A power source of 10V is used with three resistors of 50 ohms and 100 ohms, wires, a switch, a voltmeter and an ammeter. A reading is taken with the ammeter with one 50 ohms resistor, then with the 50 and the 100 ohms resistors in parallel and then with the 50, 100 and additional 50 ohm resistor in parallel.


Data/Graph:


A. One Resistor


1. Printed Value of R1: 50 ohms


     Ammeter reading(A)      Voltmeter reading(V)


	       .21A                                  10V


2. Measured value of R1(R1 = V/I) = 47.62 ohms(4.8% error)


B. Two Resistor


1. Printed value of R1: 50 ohms


		            R2: 100 ohms


2. Calculated Reff = (1/(1/R1 + 1/R2) = 33.33 ohms


  Ammeter reading(A)   Voltmeter reading(V)


     I1        I1         I2	     Vt       V1       V2 


  .31A   .21A    .10A         10       10       10


3. Measured Reff = (Vt/It) = 32.26 ohms(3% error)


4. Measured It(I1 + I2) = .31 ohms(0% error)


5. Measured resistance of R1 = (V1/I1) = 47.62


6. Measured resistance of R2 = (V2/I2) = 100


C. Three Resistors


1. Printed value of R1: = 50 ohms


			  R2: = 100 ohms


			  R3: = 50 ohms


2. Calculated Reff = (1/(1/R1 + 1/R2 + 1/R3) = 20 ohms


  Ammeter reading(A)               Voltmeter reading (V)


  It      I1      I2      I3                    Vt      V1        V2       V3


.51A .2A  .10A  .2A                  10      10      10       10


3. Measured Reff(Vt/It) = 19.6 ohms(2% error)


4. Measured R1(V1/I1) = 50 ohms(0% error)


5. Measured R2(V2/I2) = 100 ohms(0% error)


6. Measured R3(V3/I3) = 50 ohms(0% error)


7. Calculate Reff using the values of R1, R2, R3 that you determined in 4,   


    5, and 6 above. = 20 ohms(0%(error)


Questions and Answers:


1. How does the current in the branches of a parallel circuit relate to the total current in the circuit?


They are less than the total current.


2. How does the voltage drop across each branch of a parallel circuit relate to the voltage drop across the entire circuit?


They are entirely the same.


3a. What happens to the effective resistance of a circuit when additional resistors are added in parallel with resistors already present?


The effective resistance decreases.


3b. What happens to the effective resistance when parallel resistors are removed?


The effective resistance increases.


4. Three 30-ohm resistors are connected in parallel. Calculate their effective resistance.


Effective resistance is 10 ohms.


5. The three 30-ohm resistors connected in parallel are then placed across a 60-volt source.


a. Find the total current drawn from the source.


The total current is 6A.


b. Find the current through each branch of the circuit.


Each branch has a current of 2A.


c. Find the voltage drop across each branch.


The voltage drop across each branch is 60 volts.


Extension:


1. A technician needs a 5-ohms resistor and a 10-ohm resistor. The supply cupboard is out of 5-ohm and 10-ohm resistors, but there is an abundance of 15-ohm and 20-ohm resistors. How can the technician use the higher value resistors to obtain a 5-ohm and a 10 ohm resistor?


He can obtain a 5-ohms and a 10-ohms resistor by using parallel circuits. Three 15-ohms resistors in parallel would have an effective resistance of 5 ohms and two 20-ohms resistors would have an effective resistance of 10-ohms.


