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Light and 

power 

Objectives 

•  Calculate the electrical power generated within a system, 
in units of watts or kilowatts. 

•  Calculate the energy transformed within a physical 

system, in units of joules or kilowatt-hours, when given 
the power and the time.  

Assessment 
1.  What is a volt in terms of the units for electrical current and power? 

 

2.  A portable spotlight device draws 1.5 amps of current from a 6.0 volt 

battery.  What is the power of the spotlight? 

3.  How much electrical current must flow to carry a power of 1,500 watts    

from a 1.5 volt battery compared to a 120 volt wall socket? 

 
 

4.   What voltage is required so that 10 amps of electrical current carries 
240 watts of power? 

5.   How much electrical energy does an appliance use if it operates 
continuously for one full day and has a power rating of 1,200 watts? 

 

Assessment 

Physics terms 

•  power 

•  volt 

•  watt 

•  kilowatt 

•  kilowatt-hour 

•  amp 

Equations 

The electrical power of a system is 
the voltage multiplied by the current. 

The energy transferred to or from a 
system is the power multiplied by 

the time. 
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A battery produces electrical 
energy.   

In this circuit, the electrical 

energy from the battery is 
converted into light and heat 

by the bulb.  

Electrical energy 

Electric power is the rate at 
which the electric energy is 

generated by the battery. 

Electric power 

Electric power depends, in 
part, on the voltage. 

The voltage, V, is printed on 

the side of the battery. 

Voltage Electric current 

Electric power also depends 
on the electric current, I. 

Electric current is a measure 

of the flow of electric charges 
through the wire. 

Electric current is measured in 
amperes—also called amps. 

Electrical power equals the 
electric current multiplied 

by the voltage. 

  watts = amps x volts 

The equation for power The equation for power 

One amp of current produced 
by a 1.5 volt battery delivers 

1.5 watts of power. 
 

One amp of current produced 
by a 9 volt battery delivers 

9 watts of power. 
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Exploring the ideas 

Click the 
interactive 

calculator on 
page 266. 

 

Engaging with the concepts 

One amp of current 
flowing through a 

one volt battery 
provides 1 watt of 

power. 
 

1 

Power 

1 1 

Engaging with the concepts 

What is the power 
output if a current of 

2.0 amps flows from 
a 1.5 volt battery? 

 
        

1.5 

Power 

2.0 

Engaging with the concepts 

What is the power 
output if a current of 

2.0 amps flows from 
a 1.5 volt battery? 

 
       3.0 watts 

 

1.5 

Power 

2.0 3.0 

Engaging with the concepts 

An incandescent light 
bulb draws 100 W of 

power from a 120 V 
outlet.  How much 

current flows through 
the bulb? 

        

120 

Current 

100 

Engaging with the concepts 

An incandescent light 
bulb draws 100 W of 

power from a 120 V 
outlet.  How much 

current flows through 
the bulb? 

 

        0.83 amps 
 

        

Current 

100 0.83 120 
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Engaging with the concepts 

How much current 
flows through a 

compact fluorescent 
light bulb that draws 

23 W of power from a 
120 V outlet?  

 

        

Current 

23 120 

Engaging with the concepts 

How much current 
flows through a 

compact fluorescent 
light bulb that draws 

23 W of power from a 
120 V outlet?  

 

      0.19 amps 
 

        

Current 

23 0.19 120 

Electrical power is often 
used to produce lighting 

for homes, schools, and 
work places. 

 
How much power is needed 
to operate a light bulb? 

Wattage of bulbs Wattage of bulbs 

Electrical power is often 
used to produce lighting 

for homes, schools, and 
work places. 

 
How much power is needed 
to operate a light bulb? 

 
It depends on the type of 

bulb. 
 

The old-style incandescent 
bulb on the left is very 

inefficient.   

It uses 100 watts of 

electrical power to produce 

only 2 watts of light! 

The other 98 watts are 

wasted! 

 

 

 

Wattage of bulbs Wattage of bulbs 

The compact fluorescent 
bulb on the right is much 

more efficient.   

It needs only 23 watts of 

electrical power to   

produce 2 watts of light. 

Less electrical energy is 

turned into wasted heat. 
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Wattage of bulbs 

The bulb on the left is really a 
100 watt bulb.   

The compact fluorescent bulb 

is “100 watt” rated.   

Why?   

Which one 
 is a  

100 watt bulb? 

Wattage of bulbs 

The bulb on the left is really a 
100 watt bulb.   

The compact fluorescent bulb 

is “100 watt” rated.   

Why?   

It produces as much light as 

the old 100 watt bulbs did.  This 

helps shoppers know which 
bulbs to buy.  

Which one 
 is a  

100 watt bulb? 

Light bulbs produce radiant energy. 

But what is light energy? 

 

 

 

Radiant energy A look ahead 

Visible light is a form of radiant energy, also 
called electromagnetic radiation.   

This figure shows the electromagnetic spectrum. 

 

A look ahead 

Electromagnetic radiation includes radio waves, microwaves, 
infrared light, visible light, ultraviolet light, x rays, and gamma rays.   

 

A look ahead 

Our eyes can only detect the narrow band 
of these energies that we call visible light.   
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A look ahead 

We perceive light of 
different energies as 

different colors. 

Red is low-energy 

light. 

Violet is high-energy 

light. 

 

A look ahead 

How are these 
electromagnetic waves 

created? 

 

 

   

 

 

A look ahead 

How are these electromagnetic waves created? 

Easy!  Just wiggle (or accelerate) a charged particle, 

such as an electron. 

The next slide shows an oscillating charged particle 

that creates waves in the electromagnetic field.    
These light waves travel 300,000,000 m/s! 

 

 

   

 

A look ahead 

Pros and cons 

Both of these types of bulbs 
produce visible light. 

Compact fluorescent bulbs are 

more efficient:  they turn more 
electrical energy into light.  

But some of these bulbs do 

have a drawback. 

 

 

   

 

Hazardous wastes and materials 

Compact fluorescent bulbs and other  
common products may contain small amounts 

of hazardous materials—such as mercury.   

 

 

   

 

 

•  These materials must be clearly identified 
and disposed of safely. 

•  The “Fire diamond” on the next slide is a 

system for identifying hazardous wastes 
and materials.  
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Identifying hazardous substances 

Source: National Fire Protection Association (NFPA 704) 

Classifying hazardous substances 

The Globally Harmonized System of 
Classification and Labeling of Chemicals (GHS) 

is a new, world-wide standard for identifying 
and labeling hazards from chemical materials 

and waste. 

The nine categories of hazards in the GHS are 

shown on the next slide.  The illustrations and 

text allow rapid identification of each category 

of hazard.  

Classifying hazardous substances Disposal of hazardous substances 

A safety data sheet (SDS) provides 
important instructions for the safe 

handling of hazardous chemical 
substances.  Recent regulations 

require that every SDS follows the 
same format.  

Schools should maintain a copy of the 

SDS for each chemical stored or used 

in the facility. 

The sheets provide clear guidelines 

for proper disposal.  

 

 

Household hazards 

Household hazardous waste includes oil-based 
paint, motor oil, pesticides, fluorescent bulbs, 

rechargeable batteries, and some electronics 
(such as mobile phones, computers, and 

televisions). 

These products can’t be thrown in the trash.  

Many cities, towns, and counties have collection 

locations and times when they accept household 

hazardous waste for safe disposal.  

Assessment 
1.  What is a volt in terms of the units for electrical current and power? 

 

 

2.  A portable spotlight device draws 1.5 amps of current from a 6 volt 

battery.  What is the power of the spotlight? 
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1.  What is a volt in terms of the units for electrical current and power? 

 

 

2.  A portable spotlight device draws 1.5 amps of current from a 6 volt 

battery.  What is the power of the spotlight? 

 
 

Assessment 

 A volt is a watt per amp. 
 

Assessment 
1.  What is a volt in terms of the units for electrical current and power? 

 

 

2.  A portable spotlight device draws 1.5 amps of current from a 6 volt 

battery.  What is the power of the spotlight? 

 
 

 A volt is a watt per amp. 
 

Assessment 

3.  How much electrical current must flow to carry a power of 1,500 watts    
from a 1.5 volt battery compared to a 120 volt wall socket? 

Battery:  

 

  

Wall socket: 

 

Assessment 

3.   How much electrical current must flow to carry a power of 1,500 watts    
from a 1.5 volt battery compared to a 120 volt wall socket? 

Higher voltages provide more power 
per amp, so fewer amps are needed. 

Battery:  

 

  

Wall socket: 

 

Assessment 
4.  What voltage is required so that 10 amps of electrical current carries  
     240 watts of power? 

 

 
 

 

Assessment 
4.  What voltage is required so that 10 amps of electrical current carries  
     240 watts of power? 
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Assessment 
5.  How much electrical energy does an appliance use if it operates 

continuously for one full day and has a power rating of 1,200 watts? 

 

Assessment 
5.   How much electrical energy does an appliance use if it operates 

continuously for one full day and has a power rating of 1,200 watts? 

First, convert the power from watts to kilowatts:  

 

 

Then calculate the energy: 


