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13BResistance and Ohm’s Law

Electrical devices use energy. They get the energy from the current that flows through them. When designing
an electrical device, or a circuit, it is important for the proper amount of current to flow for the voltage that
will be applied. This Investigation looks at resistance, which is the property that relates current and voltage in
a circuit or electrical device. 

A Measuring resistance
Resistance is measured in ohms (Ω). If a device has a resistance of 1 ohm (1 Ω), then a voltage of 1 volt will
cause a current of 1 amp to flow. Your meter has a setting that allows it to measure the resistance of objects.

1. Set the multimeter to measure resistance. 
2. Attach the two leads and test the various items that you previously identified as insulators or 

conductors in Investigation 13A. Record their resistance in Table 1.

Question for this Investigation:
What is the relationship between current and voltage in a circuit?

Materials
• Electric circuits kit
• 2 “D” batteries

• Digital multimeter with test 
leads

• Pieces of foil, wood, plastic, metal 
paper clips, and other small objects.

Table 1: Resistance Measurements
Object description Conductor or Insulator Resistance (Ω)
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B The meaning of resistance
  a. What relationship did you notice between the resistance and whether a material 

was a conductor or insulator?

  b. Describe the ability of an object to conduct electrical current in terms of its resistance.

  c. Write down Ohm’s law and describe what each of the three symbols stands for (including units).

  d. Two simple circuits are built with two different electrical devices. Each contains the same size battery. 
One device has a resistance of 100 ohms (100 Ω) and the other has a resistance of 1,000 ohms (1,000 Ω 
or 1 kΩ). Which circuit has more current? Use the concept of resistance to explain why.

C Mystery resistors
A resistor is used in a circuit to provide resistance. You have resistors in your kit with values of 5 Ω, 10 Ω and
20 Ω but you don’t know which is which!

1. Make a circuit with a switch, battery, and resistor. Leave the switch open.
2. Measure the battery voltage.
3. Set the meter to measure current (DC amps). Open the switch. Measure the current by connecting 

the meter across the open terminals of the switch. 
4. Repeat the test for each of the three different colored resistors.

  a. Use your knowledge of Ohm’s law to determine which resistor is which. The resistance you calculate 
from Ohm’s law will not come out exactly to 5, 10, or 20 because the meter itself has a small resistance.

Table 2: Resistor Currents
Resistor color Battery voltage (V) Current (amps)
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13BD Resistance and potentiometers (pots)
The potentiometer (pot) you used in Investigation 13A is
really a variable resistor. A variable resistor allows you to
change its resistance by turning a dial. Many dials you use
every day, like dimmer switches, are actually potentiometers. 

1. Use the meter to measure the resistance of the pot 
for different positions of the dial.

2. Take your first reading with the pot turned all the 
way to the left and take 4 or 5 readings until the pot 
is turned all the way to the right.

E The bulb dimmer circuit

1. Build the dimmer circuit with two batteries, the pot, a switch, and a bulb.
2. Close the switch and observe how the brightness changes as you change the dial on the pot.

  a. Use the concept of resistance to explain how the pot controls the brightness of a bulb.

  b. Suppose the resistance of the bulb is 5Ω. The total resistance of the circuit is 5Ω plus the resistance of 
the pot. Use Ohm’s law to calculate the maximum and minimum current flowing through the circuit 
when the pot is turned fully on or off. Assume a voltage of 1.5 V is applied by the battery.

Table 3: Pot settings and resistance
Pot dial position Resistance (Ω)
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F The voltage drop
The voltage in a circuit is reduced whenever current flows through a device that has a 
resistance greater than zero. The reduction of voltage is called the voltage drop. The voltage drop is
described by Ohm’s law. 

1. Connect the dimmer circuit with the pot, switch, two batteries, and a light bulb.
2. The voltage drop is measured by touching the meter leads to the terminals of each device.
3. Measure the voltage drop across the pot and across the bulb for different dial settings of the pot.

  a. What relationship do you observe between the voltage drop across the pot and the voltage drop across 
the bulb? 

  b. What does the voltage drop tell you about the electrical energy carried by the current?

  c. What relationship do you observe between the measured voltage drops and the battery voltage?

Table 4: Pot settings and voltage drops
Pot dial position Voltage drop across 

pot (V)
Voltage drop across 

bulb (V)
Observed light output
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