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14AElectric Circuits

A simple electric circuit contains one electrical device, a battery, and a switch. Flashlights use this type of
circuit. However, most electrical systems, such as a stereo, contain many electrical devices connected
together in multiple circuits. This Investigation introduces two ways to connect multiple devices in a circuit.

A Series circuits

1. Using two batteries, build the simple circuit with three light bulbs and a switch as shown above.
2. Set the meter to DC volts. Close the switch and measure the voltage across the different places by 

touching the meter’s leads to the bulbs’ terminals. Record the voltages in Table 1.

B Thinking about what you measured
  a. What relationships do you see among the voltage measurements in Table 1?

  b. What do the voltage measurements tell you about the flow of energy in the circuit?

Questions for this Investigation:
What are the different types of circuits?

Materials
• Electric circuits kit • Digital multimeter with test 

leads
• 2 “D” batteries

Table 1: Voltage measurements (volts)
Between A and B Between B and C Between C and D Between A and D
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C The current in  series circuit

1. Set the meter to DC amps. Measure the current by opening the switch and touching the leads of the 
meter to the terminals of the switch in the three bulb circuit. Record your measurements in Table 2.

2. Remove one bulb and replace it with a wire. Measure and record the current for the two-bulb 
circuit. 

3. Remove a second bulb and replace it with a wire. Measure and record the current again for the one-
bulb circuit. 

D Thinking about what you observed
  a. What happens to the current in the circuit as the number of bulbs is reduced? Explain why this occurs 

using Ohm’s law and the concept of resistance.

  b. What happens to the other two bulbs when one bulb is removed from the three-bulb circuit? Try it and 
explain why the circuit behaves as it does.

Table 2: Current Measurements (amps)
Three bulbs Two bulbs One bulb
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14AE Short circuits
A short circuit is an easy (but dangerous) shortcut that current can travel through to avoid one 
or more of the electrical components in the circuit.

1. Rebuild your three-bulb circuit with the switch open. 
2. Check the current and observe which bulbs light and how bright they are.
3. Add a section of wire that bridges the last two bulbs in the circuit. This wire is the “short circuit.”
4. Complete the circuit (with the switch open)  using the meter to measure the current. Observe which 

bulbs light and how bright they are.

F Thinking about what you observed

  a. Compare the current in the three-bulb circuit with the current when two bulbs are bypassed by a short 
circuit. Which is greater? Use Ohm’s law and the concept of resistance to explain why.

  b. How does the current in the “short circuit” version compare with the current you measured in a one-
bulb circuit? Explain why this should be true.

  c. How does the resistance of a wire compare to the resistance of a bulb? Measure the resistances to test 
your answer. NOTE: Most meters cannot measure very low resistance and display “0.00” when the 
resistance is lower than 0.01 Ω.

  d. Why would a short circuit be dangerous? Discuss (as a class) the consequences of very large currents in 
wires of different sizes.

Table 3: Short Circuit Current Measurements (amps)
Three bulbs in series Three bulbs with two short circuited
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G Parallel circuits

1. Build a circuit with two batteries, a switch, and three bulbs as shown in the diagram.
2. Close the switch and measure the voltage across the battery. All three bulbs should be lit.
3. Measure the voltage across each bulb by touching the leads of the meter to the terminals of each 

bulb separately.
4. Set the meter to DC amps. Measure the total current in the circuit by opening the switch and 

touching the leads of the meter to the terminals of the switch.
Table 4: Voltage and current in a parallel circuit

H Thinking about what you observed
  a. Compare the brightness of the bulbs in the parallel circuit with the brightness in the series circuit.

  b. Compare the total current in the single-bulb circuit, the three-bulb series circuit, and the three-bulb 
parallel circuit. Propose a relationship between the currents that agrees with the brightness of the bulbs.

  c. Remove one bulb from the circuit by unscrewing it from its socket. Observe what happens to the 
remaining bulbs.

  d. Did the other two bulbs continue to light when the third bulb was removed from the parallel circuit? 
Explain why. How does this differ from what happened with the series circuit?

  e. Do you think the electrical outlets in your home are connected in a series or parallel circuit? Give two 
reasons why one type of circuit has an advantage over the other for connecting outlets.

Total circuit Bulb 1 Bulb 2 Bulb 3
Voltage (V)     
Current (A)     
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