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13AElectricity

We use electricity every day, almost every minute. In this Investigation you will build circuits and learn about
voltage (volts) and current (amps) which are fundamental quantities that describe the electricity we use.

A Building a circuit

1. Build the circuit shown in the diagram with one battery, a switch, and a bulb.
2. Open and close the switch and see what happens. 

B Thinking about what you observed
  a. How can you tell electric current is flowing in the circuit? Can you see the current flow?

  b. Current flows from positive to negative. Trace the flow of current around the circuit with your finger.

  c. How does the switch cause the current to stop flowing?

  d. Why does the bulb go out when you open the switch?

  e. Draw an energy flow diagram of the circuit. Label the forms of energy that appear.

Question for this Investigation:
How is electricity measured and described?

Materials
• Electric circuits kit
• 2 “D” batteries

• Digital multimeter with test 
leads

• Pieces of foil, wood, plastic, metal 
paper clips, and other small objects.
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C Conductors and insulators
Materials in which electric current flows easily are called conductors. 
Materials that current does not flow through easily are called insulators.

1. Break one connection in your one-bulb circuit.
2. Complete the circuit by touching different materials between the wire and the post.
3. Which materials allow the bulb to light and which do not?

D Thinking about what you observed
  a. Make a table listing the materials as either conductors or insulators.

  b. What characteristics are shared by the conductors you found?

  c. What characteristics are shared by the insulators you found?

E Measuring the voltage of a battery
Turn the dial of your multimeter to DC volts. Red goes to the positive terminal and black to the negative
terminal. Touch two points in a circuit with the leads and the meter reads the voltage between the two points.

1. Measure the voltage of the battery and record your reading.
2. Take a second battery and connect it to the first by touching the ends together. 
3. Measure the voltage for the four possible ways to connect two batteries (+ to -, + to +, - to -, - to +). 

How do your readings compare to the voltage of just one battery?
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13AF Measuring current
To measure current, the meter must be connected so the current has to flow through it. 
This is different from voltage measurement. To measure current you must force the current to flow through
the meter by eliminating all other paths the current could go. Follow the instructions below carefully. Too
much current can damage the meter.

1. Set the multimeter to measure DC amps (current). 
2. Open the switch and touch the red lead of the meter to the metal part of the switch closest to the 

battery’s positive terminal (+). 
3. Touch the black lead of the meter to the metal part on the other side of the switch.
4. The bulb should light, showing you that current is flowing through the meter. The meter should 

display the current in amps. This is the total current flowing around the circuit carrying power from 
the battery to the bulb. Remove the meter. 

  a. How much current is flowing in the circuit when the bulb is making light? 

G Circuit diagrams
For describing electric circuits we use the language
of circuit diagrams. In a circuit diagram wires are
represented by solid lines. Electrical devices like
switches, batteries, and bulbs are represented by
symbols. 

  a. Using these symbols, draw a picture of the 
circuit you built with one battery, switch, and 
light bulb. 
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H A circuit with a dimmer switch
The potentiometer (or pot) is an electrical device that can be used to make a dimmer switch. 
When the dial on the pot is turned one way the pot acts like a closed switch and current flows freely through
it. When the dial is turned the pot resists the flow of current depending on the position of the dial.

1. Connect the circuit in the diagram using the pot, a battery, wire, and a bulb.
2. Adjust the dial and watch what happens to the bulb.
3. Use the meter to measure the voltage across the bulb for different settings of the pot. Record your 

data in table 1.

I Thinking about what you observed
  a. As you changed the settings of the pot, what happened to the voltage across the bulb? 

  b. Did you observe a relationship between the voltage across the bulb and the light output?

  c. Propose a relationship between power and voltage that would explain the light output of the bulb.

Table 1: Pot settings and voltage across bulb
Pot dial position Voltage across bulb (V) Observed light output of bulb
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