
 
Name: _______________________ Lab Partner: _______________________ Date: ___________ 

EES10: Ohm’s Law: Investigating the Relationship between Voltage, Current, and Resistance (86pts) 

 

Background Information:  

Ohm's Law defines the relationships between (V) voltage, (I) current, and (R) resistance. One ohm is the 

resistance value through which one volt will maintain a current of one ampere.  

 

( I ) Current is what flows on a wire or conductor like water flowing down a river. Current flows from positive 

to negative on the surface of a conductor. Current is measured in (A) amperes or amps.  

 

( V ) Voltage is the difference in electrical potential between two points in a circuit. It's the push or pressure 

behind current flow through a circuit, and is measured in (V) volts.  

 

( R ) Resistance determines how much current will flow through a component. Resistors are used to control 

voltage and current levels. A very high resistance allows a small amount of current to flow. A very low 

resistance allows a large amount of current to flow. Resistance is measured in ( ) ohms.  

 

Inquiry Question: 

 

Is there a relationship between voltage, current and resistance? 

 

Experimental Design: 

 

Materials: 

 

Assorted wire cables with alligator clips  

Battery holder 

4 D cell batteries  

4 Resistors  

Multi-Meter with probe cables 

 

Procedure: 

 

Part A Calculating the Ohms of a Resistance  

 

***Take the battery holder with the batteries out of the circuit***  

 

1 Connect one of connecting wires to a resistor.   

 

2 Connect one of the multi-meter probe leads to the other end of the resistor.   

 

3 Connect the other connecting wire (which is not connected to 

 anything) to the other multi-meter probe lead. 

 

4 Set the multi-meter to 200  and record the resistance 

in Ohms 

 

5 Repeat steps 2-5 using 2, 3, and 4 resistors. 

 

6 When calculating the average think carefully! 

Number of 

Resistors 

 Resistance Ohms 

1  

2  

3  

4  

Average Ohms  

Testing Resistance 

The red wire/lead is placed into the 

right ( . V. mA) port of the multi-

meter 

 

The black wire/lead is placed into 

the center port of the multi-meter 

    Table 1.0 Resistance 4pts 

http://www.the12volt.com/ohm/page2.asp#current
http://www.the12volt.com/ohm/page2.asp#voltage
http://www.the12volt.com/ohm/page2.asp#resistance
http://www.the12volt.com/resistors/resistors.asp


Part B: Calculating the Voltage of a Battery  

 

1. Place one D cell battery into the battery holder.   

 

2. Connect a connecting wire to each side of the battery holder (+ and -).  

Remember to change this as you add more batteries to the holder. 

 

3. Connect one of the multi-meter probe leads to the other end of the 

connecting wire.   

 

4. Connect the other connecting wire (which is not connected to anything) to 

the other multi-meter probe lead. 

 

5. Set the multi-meter to 20V and record the voltage in volts. 

 

6. Repeat steps 2-5 using 2, 3, and 4 batteries. 

 

                        Table 2.0 Voltage 4pts 

 

 

 

 

 

 

 

 

 
Part C: Investigating the Relationship between Voltage and Current (flow rate) 

 

1. Take the battery holder and place a single D cell in the holder. 

 

2. Connect a connecting wire to each side of the battery holder (+ and -).  

Remember to change this as you add more batteries to the holder. 

 

3. Connect one of connecting wires to a resistor.   

 

4. Connect one of the multi-meter probe leads to the other end of the resistor.   

 

5. Connect the other connecting wire (which is not connected to anything) to  

the other multi-meter probe lead. 

 

6. Set the multi-meter to 10A  and record the current flow in Amperes 

(Amps). 

 

7. Repeat steps 2-7 for combinations of 2, 3, and 4 batteries. 

 

 

 

 

 

 

 

 

Number of Batteries  Voltage in Volts 

1  

2  

3  

4  

Average Voltage   

Number of 

Batteries 

Voltage Applied 

(Volts) 

Current (flow 

rate) Amps 

1 (volts)   

2 (volts)   

3 (volts)   

4 (volts)   

Testing Current 

The red wire/lead is placed into the 

left (10A) port of the multi-meter 

 

The black wire/lead is placed into 

the center port of the multi-meter 

Testing Voltage 

The red wire/lead is placed into the 

right ( . V. mA) port of the multi-

meter 

 

The black wire/lead is placed into 

the center port of the multi-meter 

       Table 3.0 Voltage VS Current 4pts 



 
Part D: Investigating the Relationship between Resistance and Current (flow rate) 

 

1. Take the battery holder and place a single D cell in the holder. 

 

2. Connect a connecting wire to each side of the battery holder (+ and -).  Remember 

to change this as you add more resistors. 

 

3. Connect one of connecting wires to a resistor.   

 

4. Connect one of the multi-meter probe leads to the other end of the resistor.   

 

5. Connect the other connecting wire (which is not connected to anything) to  

the other multi-meter probe lead. 

 

6. Set the multi-meter to 10A  and record the current flow in Amperes 

(Amps). 

 

7. Repeat steps 2-7 for combinations of 2, 3, and 4 resistors. 

 

 

 

 

 

 

 

 

 
Part D: Graphing your Results: Depict the relationship between voltage and current (see table 3.0). 

 

 
                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                 

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

 

Rubric:   

8 points=  

0 errors 

6 points = 

1 errors 

4 points = 

2 errors 

3 points = 

3 errors 

2 points = 

4 errors 

1 point = 

5 errors 

0 points =    

6 errors 

Number of 

Resistors 

Resistance 

Applied (Ohms) 

Current (flow 

rate) Amps 

1 (Ohms)   

2 (Ohms)   

3 (Ohms)   

4 (Ohms)   

Testing Current 

The red wire/lead is placed into the 

left (10A) port of the multi-meter 

 

The black wire/lead is placed into 

the center port of the multi-meter 

       Table 4.0 Resistance VS Current  4pts 



Part E: Graphing your Results: Depict the relationship between resistance and current (see table 4.0). 

 

 

 
                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

                                                                  

 

 

Rubric:   

8 points=  

0 errors 

6 points = 

1 errors 

4 points = 

2 errors 

3 points = 

3 errors 

2 points = 

4 errors 

1 point = 

5 errors 

0 points =    

6 errors 

 

Part F: Analysis and Conclusion: Use the term directly (both variables react the same) and inversely 

proportional (both variables react oppositely) when applicable. 

 

1. What type of relationship exists between voltage and current? Support your response with data 

(4pts). 

 

 

 

 

 

2. What type of relationship exists between resistance and current? Support you response with 

data (4pts). 

 

 

 

 

 

3. What type of circuit (series, combination, or parallel) best depicts the relationship between 

resistance and current (analyze the graph above)? Support your response with an example 

(4pts). 

 

 

 



 

 

 

 

 
 

4. Which of the following would always increase the flow of current through the lights in the circuit 

shown above (2pts)? 

a.  Decreasing the battery voltage and decreasing the resistance of the lights. 

b.  Increasing the battery voltage and increasing the resistance of the lights. 

c.  Decreasing the battery voltage and increasing the resistance of the lights. 

d.  Increasing the battery voltage and decreasing the resistance of the lights. 

 

5. Identify two scenarios (using Ohm’s law) that will cause the current (flow rate) through an electrical 

circuit to decrease? Explain (4pts).  

 

 

 

6. If the resistance of a circuit is tripled, then the current through the circuit would be ____ (2pts). 

 

7. If the voltage across a circuit is quadrupled, then the current through the circuit would be ____ (2pts). 

 

8. Use Ohm's law (V=IR where V=voltage, I= amps, and R=resistance)  to solve the following 

questions (show all work) 

a. An electrical device with a resistance of 3.0  will allow a current of 4.0 amps to flow through it if a voltage drop of 

________ Volts is impressed across the device (2pts).  

 

 

b. When a voltage of 120 V is impressed across an electric heater, a current of 10.0 amps will flow through the heater if 

the resistance is ________  (2pts). 

 

c. A flashlight that is powered by 3 Volts and uses a bulb with a resistance of 60 will have a current of ________ 

Amps (2pts). 

 



 

9. Use the Ohm's law equation to determine the missing values in the following circuits (8pts). 

 
 

 

10. Refer to question 9 above. In diagram A and B, what variable was manipulated (changed) in order to 

change the current in the circuits? Explain (2pts).   

 

 

 

 

 

 

11. Refer to question 9 above. In diagram C and D, what variable was manipulated (changed) in order to 

change the current in the circuits? Explain (2pts). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Apply Ohm’s Law to the following problems: 

 

 

     

                                        

 

13. Standard house voltage is 110 V.  Use that information and Ohm’s Law to fill in the table below (4pts) 

 

Appliance Resistance Current 

    Computer      18 ohms     

    iPod            0.5 amps 

    Toaster     12 ohms      

     Electric Iron       10 amps 

 

14. A house circuit with standard house voltage (110 volts) has been wired so that only 15 Amps can be used at one   

time.  If more than that is used, a circuit breaker will shut off.  Which of the following combinations of appliances will 

overload the circuit (3pts each)?   

 

 Current Drawn   Current Drawn 

a.  Heater, 8 ohms _____________(.5)  b.   Light, 110 ohms _____________ 

     Radio, 70 ohms _____________(.5)       Light, 220 ohms _____________ 

     Light, 220 ohms _____________(.5)       Radio, 70 ohms _____________ 

     Total Current _____________(.5)       Total Current _____________ 

  Does circuit breaker open?                        (1pt)    Does circuit breaker open?  

  

 Current Drawn   Current Drawn 

c.  Iron, 8 ohms _____________  d.  iPod, 2 ohms _____________ 

     Light, 55 ohms _____________       Laptop, 6 ohms _____________ 

     Washing Machine, 11 ohms _____________       Phone charger, 5 ohms _____________ 

     Total Current _____________       Total Current _____________ 

 Does circuit breaker open?   Does circuit breaker open?  

 

 

 
Adopted from J. Schwarz  


