					     Lab #27


Introduction: A series circuit are multiple resistors connected with a voltage source. The total resistance is equal to all the resistors added up. Ohm's law will still be applied but with different resistors or with the total resistance. The experiment help to determine the effective resistance in series circuit.


Objective: Using Ohm's law to determine the effective ressitance in series circuits.


Procedure: It is done with the same experiment as in the Ohm's law but with more resistors. A closed circuit is created with a source of electricity, a current, a voltmeter, wires, and a resistor of 50 ohms, another 50 ohms and 100 ohms, an ammeter and a doorbell which is used as a switch to close or open the circuit. The voltmeter is recorded along with the current. The resistance is determined using Ohm's law.


Data/Graph:


A. One resistor


1. Printed value of R1: 100 ohms


Table 42-1


       Ammeter reading	          Voltmeter reading


	       (A)			            (v)


                .09 		                     10


2. Measured value of R1 = (V/R)  111.111 ohms  (11% error)


B. Two Resistors


1. Printed value of R1: 100 ohms


			  R2: 50 ohms


2. Calculated effective resistance (R1 + R2) 150 ohms


Table 42-2


   Ammeter reading   Voltmeter reading(v)      V1       V2


             .06                               9                         6          3


3. Measured value of Reff (V/R) = 150 ohms  (0% error)


C. Three Resistors


1. Printed value of R1: 100 ohms


			  R2:  50 ohms


			  R3:  50 ohms


2. Calculate effective resistance (R1+ R2 + R3) = 200 ohms


Table 42-3


   Ammeter reading(A)        Voltmeter reading(v)


				     V1,2,3    V1       V2       V3


                   .04			       10      5       2.5      2.5


3. Measured effective resistance (Reff = V/I) = 250 ohms  (0% error)


4. Total measured voltage drop across the three resistors


(V1 + V2 + V3) = 10V


Questions and Answers:


1. When a circuit consists of resistors in series, how is the effective resistance determined?


The effective resistance is determined by adding up all the individual resistors.


2. How are the voltage drops across individual resistances related to the total voltage drop in a series circuit?


The total voltage drop in a series circuit is equal to the total voltage drops across the individual resistance.


3. What determines the total current in a series circuit?


The total current is always the same in any point of a series circuit. The current can be determined by I = V/R.


4. How is Ohm's law applied to find the current in a series circuit?


The current equal the total voltage divided by the total resistance.


5. A circuit contains four 15-ohm resistors connected in series. What is the effective resistance of the circuit?


15 ohms + 15 ohms + 15 ohms + 15 ohms = 60 ohms.


6. The circuit of Question 5 is placed across a 120-volt source.


    a. What current will flow in the circuit?


    I = V/R => 120V/60ohms = 2 Amperes


    b. What will be the voltage drops across each resistor?


    V = IR => (15 ohms)(2Amperes) = 30V for each resistor


7. A 15-ohm resistor, a 10 ohm resistor and a 5-ohm resistor are connected in series and then placed across a 45-volt source.


    a. What is the effective resistance of the circuit?


         15ohms + 10ohms + 5 ohms = 30 ohms


    b. What current flows in the circuit?


         Vtotal/Rtotal = 45V/30ohms = 1.5 Amperes


    c. What is the voltage drop across each resistor?


         15 ohms => V = IR = (1.5 Amperes)(15 ohms) = 22.5V


         10 ohms => V = IR = (1.5 Amperes)(10 ohms) = 15V


          5 ohms => V = IR = (1.5 Amperes)(5 ohms) = 7.5V


