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14BElectrical Energy and Power

I

A Energy and power in an electrical system
A voltage of one volt means one amp of current can do one joule of work per second. This definition of a volt
is really a formula for calculating power from current and voltage. If the voltage and current in a circuit are
multiplied together, the result is the power used by the circuit. 

1. Connect a simple circuit with a single bulb, switch, and battery.
2. Use the meter to measure the voltage and current in the circuit when the bulb is lit.
3. Use the formula above to calculate the power used by the bulb in watts. 
4. Repeat the experiment with two batteries connected so the bulb sees 3 V instead of 1.5 V.

Table 1: Power used by a bulb

Questions for this Investigation:
How much energy is carried by electricity?

Materials
• Electric circuits kit
• Timer

• Digital multimeter with test 
leads

• 2 “D” batteries

Voltage (V) Current (A) Power (W)
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B Thinking about what you observed
  a. How did the power used by the bulb compare at the two different voltages?

  b. Was the bulb brighter, dimmer, or about the same at 3 V compared to 1.5 V?  Explain any difference 
you observed using the concept of power.

C Energy and power from a battery

1. Find the capacitor in the circuit set. This capacitor acts like a battery that charges almost instantly 
when you touch its terminals to a battery.

2. Make the circuit in the diagram. The positive terminal of the capacitor should meet the red (+) lead 
of the meter. The meter will probably read zero volts.

3. TOUCH the POSITIVE wire from the battery to the positive (+) terminal of the capacitor for 5 
seconds.  Remove the positive battery wire once the capacitor is “charged” up to 1.5 V.

4. Touch the wires from a bulb across the terminals of the capacitor while you watch the voltage of the 
capacitor with the meter. The bulb should light up then dim and go out as the voltage drops.

D Thinking about what you observed
  a. How was energy flowing when the capacitor was “charging up”? What was the source of the energy 

and where did it go?

  b. How was energy flowing when the bulb was connected and the battery was removed? What was the 
source of the energy and where did it go?

  c. Why did the bulb go out after a few seconds. Explain what you observed in terms of the ideas of energy 
and power.
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14BE Energy and power
You are going to use the Timer to measure how long the capacitor can keep one or more bulbs lit.

1. Set up the three circuits above, one at a time. 
2. For each circuit, charge capacitor then use the Timer to measure how long the bulb makes light. 

Start the Timer when you close the switch to light the bulb. Stop the Timer when you can no longer 
see any light. Use stopwatch mode.

3. Repeat the test three times and take the average. Use Table 2 to record your data.

Table 2: Energy and power data at 1.5 V

F Thinking about what you observed
  a. What is the total power used by 1, 2, and 3 bulbs connected in parallel? In a parallel circuit each device 

draws current as if it were the only device in the circuit.

  b. What relationship do you observe between the time the bulbs stay lit and the total power used?

  c. Since power is energy ÷ time, the formula can be rearranged to give energy = power × time. For 
example, if you use 10 watts for 10 seconds, you have used a total of 100 joules of energy 
(100 J = 10 W × 10 sec.). Use your data to estimate how many joules of energy are stored in the 
capacitor at 1.5 V.

Starting voltage 
(V)

Number of bulbs Time until bulb goes out 
(sec.)

Average of 3 
trials (sec.)
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