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Electrical power 
Objectives 

•  Use the equation for electrical power to solve 
circuit problems. 

•  Understand basic concepts for home electricity 

usage and wiring. 

•  Calculate the power used by electric circuit 

elements connected in both series and parallel 

combinations. 

Assessment 

1.  How much current flows through an incandescent light bulb 
that draws 40 W of power from a 120 V outlet? 

2.  Two 30 Ω resistors are connected in series to a 
120 volt outlet. 

 
a)   How much current flows through the circuit? 

b)   What is the power output of this circuit? 

Assessment 

3.  Two 30 Ω resistors are connected in parallel to a 

120 volt outlet. 

a)   How much current flows through the circuit? 

b)  What is the power output of this circuit? 

  

 
4.  How many kilowatt-hours are consumed by a 

100 W incandescent light bulb if it is left on 

for an entire day and night? 

Physics terms 

•  power 

•  watt (W) 

•  kilowatt-hour (kWh) 

•  circuit breaker 

Equations 

Power (chapter 9): 

 

 

 

Electrical power: 
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Power is the rate at which 
work is done or energy 

transferred. 

Power 

The resting human body uses 
around 100 W of power—similar 

to an incandescent light bulb. 

A desktop computer + monitor 
uses 150-200 W.                     

A laptop uses only 50 W. 

Power: everyday examples 

Power in electric circuits is often converted 
to light (radiant energy), thermal energy 

(heat) or motion (mechanical energy). 

•  Electric energy is transferred by the 
electric current. 

•  Electrical power can be expressed in 
terms of current and voltage. 

Electrical power 

Voltage and current—volts and amps—
together determine how much power is 

generated by a circuit component. 
 

 
A 9-volt battery generates nine watts of 

power per amp of current. 

Volts and amps 

A household outlet operates at 120 volts: 

Why is electricity so useful? 

 
•  It delivers 120 watts of power for every 

one amp of current. 
 

•  A small electrical wire can deliver as 
much power as a horse:  1 hp = 746 W. 

 

•  A household fuse box carries 60 amps 
or more, and as much power as several 

teams of horses! 

Click this 
interactive on 

page 494 

Exploring the ideas 
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A student measures 0.50 A  
of current flowing through 

a 10 Ω resistor when 
5.0 volts is applied.   

How much power is 

dissipated by the resistor?    

Engaging with the concepts 

0.50 5.0 

Power 

A student measures 0.50 A  
of current flowing through 

a 10 Ω resistor when 
5.0 volts is applied.   

How much power is 

dissipated by the resistor? 

              2.5 watts 

    

Engaging with the concepts 

0.50 5.0 

Power 

2.5 

How much current flows 
through an incandescent 

bulb that draws 100 W of 
power from a 120 V outlet?    

           

Engaging with the concepts 

120 

Current 

100 

How much current flows 
through an incandescent 

bulb that draws 100 W of 
power from a 120 V outlet?  

            0.83 amps   

           

Engaging with the concepts 

120 

Current 

100 0.8333 

If you double the current 
in a circuit, how does the 

power change?   

 

What if you double the 

voltage instead?   

           

Engaging with the concepts 

30 

Power 

2 60 

If you double the current 
in a circuit, how does the 

power change?   

         It doubles. 

What if you double the 

voltage instead?  

        It doubles. 

  

           

Engaging with the concepts 

30 

Power 

4 120 

Power is directly proportional to both current and voltage.  
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Incandescent bulbs are rated by the 
electrical power they consume, not by 

how much light they produce. 

Power ratings of light bulbs 

 
•  A 100 W incandescent bulb uses 

100 W of electrical power. 

•  Only 2 W is converted to light 
energy!  The rest of the power is 

radiated away as heat. 

Compact fluorescent bulbs produce 

the same light output with less power. 

How much current flows through 100 W 
incandescent versus CFL light bulbs?   

 

Solving power problems 

How much current flows through 100 W 
incandescent versus CFL light bulbs?   

 

Solving power problems 

How much current flows through 100 W 
incandescent versus CFL light bulbs?   

 

Solving power problems 

Calculating total power 

•  Find the power of each element separately, 
and add them together to get the total power.  

                                   OR 

 
•  Calculate the total power by multiplying the 

total current by the total voltage.  

 

What if a circuit contains more than one element?   
How do you calculate total power?  Here are two ways: 

 

Two 40 Ω resistors are connected in parallel to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

b)  What is the power output of this circuit? 

 

Power for resistors in parallel 



5/27/14 

5 

Two 40 Ω resistors are connected in parallel to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

b)  What is the power output of this circuit? 

 

Power for resistors in parallel 

3.0 A 

Two 40 Ω resistors are connected in parallel to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

b)  What is the power output of this circuit? 

 

Power for resistors in parallel 

3.0 A 

Two 40 Ω resistors are connected in series to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

 

b)  What is the power output of this circuit? 

 

 

Power for resistors in series 

Two 40 Ω resistors are connected in series to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

 

b)  What is the power output of this circuit? 

 

 

Power for resistors in series 

0.75 A 

Two 40 Ω resistors are connected in series to a 60-V battery. 
 

a)   How much total current flows through the circuit? 

 

 

b)  What is the power output of this circuit? 

 

 

Power for resistors in series 

The power is lower in the series circuit!  

0.75 A 

Remember this investigation? 

Were the lamps brighter when connected 
in series or in parallel? 

 
Would you want the lights all over your 

house to dim every time you turned on 
another light switch? 

Which was series? 
Parallel? 

Home wiring: series or parallel? 



5/27/14 

6 

Homes are wired in parallel 

Your house is wired in parallel so each appliance will have 120 volts. 

Each device can be turned on and off without affecting the others. 
If you turn off that light bulb, you can still use the computer.   

Homes are wired in parallel 

What happens when you turn on more appliances? 

Because a house is wired in parallel, each additional appliance 
draws more current. 

Each additional appliance draws more 
current from the same outlet.   

 
If the total current exceeds the safety 

limit, then a circuit breaker will trip or a 
fuse will blow.   

 

To fix the problem:  
•  Unplug one or more appliances. 

•  Replace a blown fuse or reset the 

circuit breaker by flipping the switch.   

Too much current? 

When you pay an electric bill, 
what are you actually paying for?   

 
electrons?  voltage?  current?  

energy?  power? 
 

 

What units do electric companies 
use to figure out the bill? 

What are you buying? 

Your local power company charges 
homeowners and companies in 

kilowatt-hours (kWh). 
 

•  One kilowatt-hour is 1000 W of 
power used continuously for 

one hour of time. 

 
•  Kilowatt-hours are units            

of energy, not power! 

Electric companies sell energy 

A very important concept to remember:  

kilowatt-hours is a unit for energy, not power. 

Kilowatt-hours are energy units 
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The average household is billed for around 500 kWh of 

electricity usage per month.  What is the average power 

consumed for a household? 

Electric power and energy 

A very important concept to remember:  

kilowatt-hours is a unit for energy, not power. 

The average household is billed for around 500 kWh of 

electricity usage per month.  What is the average power 

consumed for a household? 

Electric power and energy 

A very important concept to remember:  

kilowatt-hours is a unit for energy, not power. 

This corresponds to nearly seven 100 W bulbs 
on continuously for the entire month! 

1.  Compile a list of the major appliances in your home. 

2.  Determine the power consumption of each one.   

 

 

 

 

3.  If they are all on at once, how much power do they use? 

4.  How much current does this correspond to? 

•  check labels on the side or back of each appliance; 

•  look up the power in the appliance manual; or 

•  find the appliance model and look online for its power rating. 

Home energy use 

How much power do your home appliances consume? much  

Assessment 

1.  How much current flows through an 
incandescent light bulb that draws 40 W 

of power from a 120 V outlet? 

Assessment 

1.  How much current flows through an 
incandescent light bulb that draws 40 W 

of power from a 120 V outlet? 

Assessment 

2.  Two 30 Ω resistors are connected in series to a 120 volt outlet. 

a)   How much current flows through the circuit? 

b)  What is the power output of this circuit? 
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2.  Two 30 Ω resistors are connected in series to a 120 volt outlet. 

a)   How much current flows through the circuit?  2.0 amps 

b)  What is the power output of this circuit? 

Assessment 

2.  Two 30 Ω resistors are connected in series to a 120 volt outlet. 

a)   How much current flows through the circuit?  2.0 amps 

b)  What is the power output of this circuit?  240 watts 

Assessment 

3.  Two 30 Ω resistors are connected in parallel to a 120 volt outlet. 

a)   How much current flows through the circuit? 

b)  What is the power output of this circuit? 

  

 

Assessment 

3.  Two 30 Ω resistors are connected in parallel to a 120 volt outlet. 

a)   How much current flows through the circuit?  8.0 amps 

b)  What is the power output of this circuit? 

  

 

Assessment 

Assessment 

3.  Two 30 Ω resistors are connected in parallel to a 120 volt outlet. 

a)   How much current flows through the circuit?  8.0 amps 

b)  What is the power output of this circuit?   980 watts 

  

 

Assessment 

4.  How many kilowatt-hours are consumed by a 100 W 

incandescent light bulb if it is left on for an entire day 

and night? 
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Assessment 

4.  How many kilowatt-hours are consumed by a 100 W 

incandescent light bulb if it is left on for an entire day 

and night? 

Start with the power equation.  Solve for energy by multiplying by time: 

Assessment 

4.  How many kilowatt-hours are consumed by a 100 W 

incandescent light bulb if it is left on for an entire day 

and night? 

Calculate, making sure to convert units to kilowatts and hours: 

Start with the power equation.  Solve for energy by multiplying by time: 


