
 
ANSWER KEY 

 
Page 3 - Electricity Quiz Answers: 
1. Heating your house and heating your water are the two biggest uses of energy. 
2. Playing a video game for two hours uses more electricity. 
3. Making coffee uses more electricity. 
4. The average family of 4 uses 75 gallons of hot water every day. 
5. False! Always assume power lines are "live" - often they are, even if they don't look like it. 
6. You can reduce your bill by 66%. 
7. Washing clothes in hot water uses more electricity. Remember, you have to heat the water. 
8. Taking baths uses more hot water than a shower of 10 minutes or less. 
 
Amount of Electricity Used for 9,000 hours: 
Step 1:  
  __60__ watts × 9,000 hours = _540,000_ wh  Incandescent 

__15__ watts × 9,000 hours = _135,000_ wh  CFL  
Which bulb is more energy efficient? CFL bulb only uses 15 watts of electricity.  
Step 2:  

_540,000_ wh ÷ 1,000 = _540__ kWh    Incandescent 
_135,000_ wh ÷ 1,000 = _135__ kWh    CFL 

Step 3:  
_540__ kWh × $ __0.15__ /kWh = $_81.00__  Incandescent  
_135__ kWh × $ __0.15__ /kWh = $_21.25__  CFL 

Step 4:  
9,000 hours ÷ _1,000_ hours = __9__ bulbs  Incandescent  
9,000 hours ÷ _9,000_ hours = __1__ bulbs  CFL 

Step 5:  
__9__ bulbs × $_0.50_ per bulb = $_4.50_  Incandescent   
__1__ bulbs × $_7.00_ per bulb = $_7.00_  CFL 

Step 6:   
$_81.00__+ $_4.50_= $_85.50__    Incandescent 
$_21.25__+ $_7.00_ = $_28.25__     CFL 
 

Page 7 -  Which bulb is more cost efficient? CFL 
 
Page 12 - Break the Code Answer: Do your part be energy smart. 
 
Page 15 - Which two are the same: A & D 
 
Page 16 - Word Scramble Answer: New York State Energy Research and Development 
Authority 
 
This booklet is brought to you by: 
 

 
 
NYSERDA □ 17 Columbia Circle □  Albany  □ New York □ 12203 □ 1-877-NYSmart  

www.GetEnergySmart.org 
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Fun Fact 
The average home produces 

twice as much greenhouse gas 
pollution as the average car! 

Fun Fact 
Refrigerators in the U.S. alone use the equivalent of the output of about 60 300-MW 
power plants. If all of the nation’s households used the most efficient refrigerators, 

electricity savings would eliminate the need for about 30 power plants. 
 

ENERGY TRANSFORMATION 

Hey Kids! NYSERDA wants to teach you all about energy! 
 
This booklet will help to explain energy.  From the radiant energy of 
the sun to the electricity you use in your house and school – all 
energy is connected! 
 
There are Many Forms of Energy. 
 
CHEMICAL ENERGY is released by chemical reactions.  Food contains chemical 
energy that is released when you digest your meal.  Fuels like wood, natural gas and 
coal contain chemical energy that is released as heat when they are burned. 
 
ELECTRICAL ENERGY comes from the movement of free electrons.  It can be 
created at a power plant or inside a battery.  Lightning is a form of electrical 
energy. 
 
MECHANICAL ENERGY moves objects from place to place.  You use mechanical 
energy when you kick a ball. 
 
RADIANT ENERGY can move through space.  Heat and light are forms of radiant 
energy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Resistance: Opposition to the flow of electricity 
ü Objects with low resistance are good conductors of electricity 

o Copper, aluminum, silver, gold 
ü Objects with high resistance are poor conductors (they cause 

electrical energy to be converted into heat energy) 
o Tungsten, iron, carbon 

Semiconductor:  A solid compound that conducts electricity well at high 
temperatures but practically not at all at low temperatures. (See 
conductor and insulator.) 

Static 
Electricity:  

A type of electrical charge that can build up when two objects rub 
together. Friction removes some electrons from one object and 
deposits them on the other. 

Switch:  A device for making breaking, or changing the connections in an 
electrical circuit. 

Transformer:  A device that builds up or cuts down the force of electricity. 
Volt:  A unit for measuring the force exerted to produce an electric 

current; the push that moves electric current through a conductor. 
Watt:  A unit for measuring electric power, equivalent to about 1/746 

horsepower. Kilowatt = 1000 watts. Megawatt = 1,000,000 watts. 
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Fun Fact 
The average lifetime consumption of a 

person living in the United States is 170 
tons of coal, 2,000 barrels of oil and 7.5 

million cubic feet of natural gas. 

Glossary 
 
Circuit:  The complete path or part of the path of an electric current path 

through which electricity flows. 
Charge:  A quantity of electricity produced by either a surplus or shortage 

of electrons in an object. 
Conductor:  A material that permits electrons, or electrical current, to pass 

through it. (See insulator and semiconductor.) 
Current The number of electrons flowing past a given point in a given 

time.            Current = Volts ÷ Resistance 
Electricity:  A form of energy that is found in nature (such as in lightning or 

electric eels) and can be produced artificially by rubbing together 
two unlike things (such as glass and silk), by the action of 
chemicals (as in batteries) or with magnets. Electricity is basically 
the movement of electrons from one element to another. 

Electron: A negatively charged atomic particle which rotates around the 
nucleus of the atom. 

Energy:  The capacity for doing work. Energy as it pertains to electricity is 
measured in kilowatt hours (kWh.) 

Fuse:  A safety device with a metal wire or strip that will melt, breaking 
the electrical circuit when the current becomes too strong. 

Generator:  An electric generator driven by a turbine; the turbine has blades 
that are made to rotate by the force of water, gas, steam or the 
wind.  

Inertia The resistance of an object to any change in its speed or 
direction.  Due to friction, more energy is required to start a motor 
than to keep it running.  

Insulator: A material (such as rubber or glass) that does not permit 
electricity to pass through it readily.  (See conductor and 
semiconductor) 

Kilowatt (kW):  A unit for measuring electrical energy. One kilowatt is 1,000 watts 
and equal to 3,413 BTUs. A kilowatt-hour equals one kilowatt of 
electrical power taken from and electrical circuit steadily for one 
hour. 

Mechanical 
energy:  

The energy of motion used to perform work. 

Meter:  An instrument that records the amount of something passing 
through it, such as electricity or gas. 

Motor:  A machine that converts electrical energy into mechanical energy 
or produces motion.  Power for doing work. 

Nuclear power:  The energy produced by splitting atoms (such as uranium) in a 
nuclear reactor. 

 o  
 
 

Energy can move from one object to another.  
When you ride a bike, mechanical energy moves from your legs to the pedals.  The 
pedals send the energy to the gears, which transfer the energy to the wheels to 
move the bike along.   
 
Energy can change from one form to another.  
A toaster changes electrical energy to heat.  Electricity flows into the toaster’s 
heating elements, which are made of wires.  The flow of electricity heats the wires.  
Heat from the wires toasts the slice of bread.   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plants use solar energy from 
the sun to make vitamins to 

grow big and strong. 

The energy from food gets 
passed to you when you eat it.  

By eating healthy food you 
have energy to do fun things 

like bike riding.  

The energy passed from you 
to the bike can be transformed 

to electrical energy. 
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Fun Fact 
Rule of thumb for thermostat savings: For each degree you lower your 
thermostat in winter, you can save about 3 percent on your heating bill. 

 

ENERGY QUIZ  

How much do you know about energy in your home? 

1. What are the two biggest uses of energy in your house? 
 
2. What uses more electricity: leaving a light on all day or playing a 

video game for 2 hours? 
 

3. Which of these activities uses the most electricity? 
 

 
 
 
a. Using the computer   b. Vacuuming      c. Making coffee    d. Washing clothes 

 
4. How much hot water does the average family of 4 use every day? 

a. 50 gallons 
b. 75 gallons 
c. 105 gallons 
d. 140 gallons 
 

5. True or False. When a power line falls to the ground, the electricity 
is cut off and the line is no longer dangerous. 
 

6. How much can you reduce your lighting bill by switching from  
 
 

incandescent to fluorescent bulbs? 
 

7. Which takes more electricity – washing clothes in hot water or 
drying clothes in an electric dryer? 
 

8. Which activity uses more hot water: taking showers or taking baths? 
 
The answers are found on the back of the booklet. 

 

 

 
 

ENERGY TERMS 
Conservation vs. Efficiency 
Conservation means using less energy. Turning out lights and taking shorter showers 
are examples of energy conservation. 
Energy efficiency means using less energy while getting more service from your 
appliances and equipment. You can do this in two ways: 

• By practicing energy-efficient behaviors like covering pots while cooking.  

• By using energy-efficient products like compact fluorescent lights, which give the 
same amount of light for less energy, or energy-efficient showerheads, which 
give you a comfortable shower while using less water.  

Watts vs. lumens 
Watts vs. lumens – wattage determines the energy that a bulb uses, while lumens 
measure how bright the light is. 
 

Potential vs. Kinetic 
Capacitor – a device that stores electrical charge. Capacitors demonstrate potential 
energy being converted into kinetic energy. 
Law of Conservation of Energy – energy is neither created nor destroyed; it is 
transformed from one form to another.   
Potential Energy – stored energy or energy of position (gravitational) 
Kinetic Energy – energy of motion or energy that is doing work. When a bicycle goes 
downhill, the potential energy is converted to kinetic energy. 
 
 
 
 
 
 
 
 

 
 

Word ScrambleWord Scramble  
 

Unscramble the words to find out who can teach you more about energy! 
 

EWN   RKYO   TTEAS   GEENRY   HASECER   DAN 
OEENVTMPELD   RYHIATOTU 

 
The answers are found on the back of the booklet. 

3 

As the archer pulls back on the bow and arrow, it possesses stored energy of 
position – potential energy.  When the archer releases the arrow it flies through 
the air it possess energy of motion – kinetic energy.   
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Which two are the same?Which two are the same?  
 

A 

 

B 
 
 
 
 
 
 
 
  

C 
 
 
 
 
 
 
 

 
 

D 
 
 
 
 
 
 
 

 

E 
 
 
 
 
 
 
 
 

 

F 
 
 
 
 
 
 
 
 

 
The answers are found on the back of the booklet. 

 
 

WHERE DOES ENERGY COME FROM? 

Electricity – movement or flow of electrons 
Everybody knows what electricity is, right? It's the shock you get from rubbing on the 
carpet and touching the door knob. It's in lightning. It's the switch on the wall that 
turns on a light. It's the big pole that has lots of wires on it.  
 
Correct! All of these things have to do with electricity. But more precisely, electricity 
is the movement of tiny atomic particles called electrons, particles so small that you 
can't see them. As these particles move, they can give you the static shock from the 
carpet and the door knob, flash across the sky as lighting, flow to your light and 
make it glow, or travel across wires high atop poles. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Electricity travels through a network of power lines to reach consumers.  
When electricity leaves a power plant (1) its voltage is increased at a "step-up" 
substation (2). Next, the energy travels along a transmission line (3) to the area 
where the power is needed. Once there, the voltage is decreased or "stepped-down," 
at another substation (4), and a distribution power line (5) carries the electricity 
until it reaches a home or business (6).  
 
Power Grid 
The network of wires and power plants is called the power grid. Power companies are 
responsible for keeping the power grid charged with electricity.   The amount of electricity 
in the lines must be kept at a constant level to give appliances and equipment enough 
power, but not too much of it. Either would damage devices connected to the grid. 
 
Power Plants 
Electricity is made at power plants, typically by heating water into 
steam. As the steam expands it creates a force that moves big fan 
blades (in a turbine) that connect to a shaft that then turns a device 
called a generator. The generator is what "generates" the 
electricity. It has magnets in it that spin around. The magnets make 
the electrons jump across coils of copper wire (electromotive 
force). "Electron jumping" is essentially what we call electricity. It 
takes a lot of jumping to make your air conditioner or refrigerator work. 4 15 



 
Transformer 

Electricity travels on lines and is measured in a unit called a volt. 
Transmission wires operate at high voltages—up to 500,000 volts—to go 
long distances. Transformers are located in substations near the electric 
generating plant. In much the same way that a pump builds up the pressure 
of water in a hose, transformers step up the electricity voltage. 

Since the electrical system in your home uses 110 volts, the traveling electricity must be 
"stepped-down" before it comes into your home. The process of stepping up electricity for 
transmission or down for use is accomplished by devices called transformers.  
 
 
Transmission Line 
Electricity can't sit still. It always tries to get even, that is, it moves from where 
it is charged to where it is not. To move electricity to homes, electricity is 
channeled over transmission wires. Large lines on towers carry electricity in 
much the same way that long hoses carry water under great pressure. 
 
 

WHAT’S A WATT? 
 

Electricity is measured in units of power called watts. One watt is such a small 
amount of power that the more commonly used measurement is the kilowatt, 
representing 1,000 watts. The higher the watt or kilowatt rating of a particular 
electrical device, the more electricity it requires. 
 
Kilowatt-hours 
The amount of electricity a 
power plant generates or a 
customer uses over a period of 
time is measured in kilowatt-
hours (kWh). Kilowatt-hours are 
determined by multiplying the 
number of watts required by 
the number of hours of use, and 
then dividing by 1,000.  
 
For example, if you use a 60-
watt light bulb 5 hours a day for 
30 days, you have used 60 watts 
of power for 150 hours, or 9 kilowatt- hours (60 x 150=9,000) of electrical energy.  
 
Although electricity use varies widely depending on the season and the region of the 
country, a typical household of 4 in New York uses about 822 kilowatt-hours of 
electricity a month.  
  

  
Word Find PuzzleWord Find Puzzle  

 
Find the following words in the word find! 

 
OFF COMPUTER 

TELEVISION ENERGY 
USING LIGHTS 

 

O E R T X U L V R Z T W T G K 
T L Y G E D L I G H T S E D O 
B I T M D L H W Y S E R J T I 
C G O U X A E P M G N I S U B 
D R V C W K I V F K S N E H Z 
V E F O G T C A I R D F Y T F 
I V I M Z P J O F S J V G N S 
S F U P Y O C E L E I F R N A 
T O H U D M F U M N T O E X N 
N R K T V L I F D P W L N I O 
B P A E Q A N A G T U A E V J 
I U Y R F F T E L E B F L C H 
H L X E O P Z O X S L H O S L 
I Y A P F J C T E N Y R S G Y 
T X S M T K W I Z K J L W I D 

 
Use the words you found to fill in the blanks. 
 
Save ___________ everyday by turning ______   the 
____________, ____________, and __________ when you are 
not ___________ them! 
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SAVE A LITTLE, SAVE A WATT 
What can you do to save electricity?  Put a check in the box next to the energy saving 
actions that you already do.  Put a star in the box next to the ones you can commit to 
doing this week. 
 
Water  
0 Take shorter showers. 
0 Ask an adult to install energy-saving low-flow showerheads 
0 Wash full loads of clothing and dishes. 
0 Tell an adult about any water leaks. 
0 Turn off the water in between rinses while brushing your teeth. 

 
Lighting Use 
0 Switch to compact fluorescent lights (CFL) bulbs. 
0 Turn off the lights when you are not using them.  

 
Heating & Cooling 
0 Keep doors and windows closed when heat or air conditioning is on. 
0 Ask an adult to keep heat at 68° -70° by day and 55° by night. 
0 Ask an adult to keep air conditioning at 76° -78°. 

0 Put on sweater or an extra blanket on your bed in the winter to avoid having to turn 
up the heat. 

0 Tell an adult about programmable thermostats which regulate the temperature 
automatically.   

 
Kitchen 

0 Use a microwave or toaster oven to cook small portions and a conventional oven 
or stove-top for larger items. 

0 Put a lid on pots for boiling water.  It reduces cooking time and energy use. Also, 
match the pot size to burner size to avoid energy waste. 

 
Laundry 
0 Don’t over dry clothes.  Better yet – dry clothes using a close line!  

0 Use warm or cold water for laundry when possible.  Rinse in cold and only wash 
when you have full loads. Today’s cold water detergents do a good job. 

 
Transportation 

0 Walk, ride your bike, or skateboard to close places such as friends' houses instead 
of having your parents drive you. 

0 Encourage your parents to car pool with other parents going to the same place. 
0 Take the bus to school and use public transportation whenever you can. 

0 When going to a fast food restaurant, go inside to order, rather than using the 
drive-thru.  Idling wastes gasoline.  

Other 

0 Turn off the computer, stereo, TV, DVD player when done. 

 

LET’S LOOK AT LIGHTING 

Lights are essential for everyday life.  Let’s compare a standard 60 watt bulb, also 
know as incandescent, with a 15 watt compact fluorescent light (CFL) bulb. 
Which bulb is more cost AND energy efficient?  To find out, complete the exercise 
on the next page. 
 

BULB SPECIFICS Incandescent CFL 
Brightness 800 lumens 800 lumens 
Power 60 watts 15 watts 
Cost of Electricity $0.15/kWh $0.15/kWh 
Life of Bulb 1,000 hours 9,000 hours 
Price per Bulb $0.50 $7.00 
 
Watts × Hours Used ÷ 1,000 = Kilowatt Hours 
Kilowatt Hours × Cost Per Kilowatt Hour = Cost To Operate 
 
Amount of Electricity Used for 9,000 hoursAmount of Electricity Used for 9,000 hours  
  
To compare the total cost of the two bulbs let’s make sure we are comparing bulbs 
that produce the same amount of light time.    
Step 1: Multiply the power of the bulb by 9,000 hours. 
 
  _______ watts × 9,000 hours = ________ wh  Incandescent 

_______ watts × 9,000 hours = ________ wh  CFL 
  
Which bulb is more energy efficient? ____________ 
     
Step 2: In Step 1, the amount of electricity used is in watt hours but the cost of 
electricity is measured in kilowatt hours.  To determine the amount of electricity 
used in kilowatt hours we must divide the answer from Step 1 by 1,000. 

 
________ wh ÷ 1,000 = ________ kWh   Incandescent 
________ wh ÷ 1,000 = ________ kWh   CFL 

 
Cost of Electricity Used for 9,000 hours 
Step 3: Multiply the amount of electricity used in kilowatt hours by the cost of 
electricity.  If you know your cost of electricity enter it here, otherwise, you can 
use the New York average: $0.15/kWh 
 

________ kWh × $ ________ /kWh = $________ Incandescent  

13 



Fun Fact 
The amount of electrical energy used to light a 100 watt incandescent 

bulb for 10 hours would be enough to run a TV for 7 hours! Fun Fact 
Refrigerators in the U.S. alone use the equivalent of the output of 
about 60 300-MW power plants. If all of the nation’s households 
used the most efficient refrigerators, electricity savings would 

eliminate the need for about 30 power plants. 
 

________ kWh × $ ________ /kWh = $________  CFL 
Cost of Bulbs for 9,000 hours of light 
Step 4: To determine the total number of bulbs needed for 9,000 hours of light, 
divide the total hours by the life of the bulb.   
 

9,000 hours ÷ _____ hours = _____ bulbs  Incandescent  
9,000 hours ÷ _____ hours = _____ bulbs  CFL 

 
 
Step 5: To determine the total cost of the bulbs, multiple the total number of bulbs 
needed by the price per bulb.   
 

_____ bulbs × $_____ per bulb = $_____  Incandescent   
_____ bulbs × $_____ per bulb = $_____  CFL 

 
 
Total Cost of Bulbs for 9,000 hours of light 
Step 6:  To determine the total cost of the light add the cost of electricity (Step 
3) to the cost of the bulbs (Step 5). 
 

$________ + $________ = $________  Incandescent 
$________ + $________ = $________   CFL 
 

Which bulb is more cost efficient? ____________ 
 
The answers are found on the back of the booklet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Break the CodeBreak the Code  

Use the picture clues to figure out the message. 
 

 
 
 

 
The answers are found on the back of the booklet. 
 
 
 
 
 
 
 
 
 
 

  
  

A B C D E F G H I J K L M 

             

N O P Q R S T U V W X Y Z 

             

D O  Y O U R  P A R T 
            

  
 

    
 

    
            
 B E  E N E R G Y   

            
 

  
 

      
  

            
       S M A R T 
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APPLIANCE NAMEPLATE 
 

Are there any appliances you would like to use that are not listed on the chart? 
 
You can find the wattage on the appliance nameplate.  
 

 

 
 
Use the grid below and record your own energy use for a typical day.   
If you had to be limited to 4.5 kWh per day what would you do differently? 
 

 A B C D   

Appliance Watt 

Minutes 
of use 
convert 
to hours 

B ÷ 60 
Hours of 

use 

A × C D ÷ 
1000 Total 

Watt 
hours 

Kilowatt 
hours 

       
       
       
       
       
       
       
       
       
       
       

 

 

Scavenger Hunt:Scavenger Hunt:  
In your home identify the type and number of bulbs used in each room.  
 
How many incandescent bulbs can you replace with CFL bulbs to save energy? 

 
Energy MazeEnergy Maze  
Start in the middle of the maze and try to get to all 4 energy saving tips! 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Location Number of Bulbs 
Type of Bulb 

Location Number of Bulbs 
Incandescent CFL Incandescent CFL 

Kitchen   Hallways   
Living room   Garage   
Bathroom   Outside   
Bedroom 1      
Bedroom 2      
Bedroom 3      
Dining room      
Family room      

Visit www.GetEnergySmart.org for more 
energy saving tips! 

Know what you want to 
eat before opening the 
refrigerator 

Turn off the TV and computer 
when you are not using them. 

Turn off the lights 
 when you leave a room. 
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Fun Fact 
In one year, the average person in New York State 

uses 2,468 kilowatt-hours of electricity. 

APPLIANCE RELIANCE 
Imagine waking up one morning to read the newspaper headlines “All 
Electric Utility Consumers Limited to 4.5 kilowatt hours per Day”.  
Examine the appliances below and on page 11 list the ones you would choose 
to use and calculate your usage.  
 

APPLIANCE AVERAGE WATTAGE 
Heating & Cooling 
Air conditioner (window) 1150 
Air conditioner (central) 3800 
Fan (portable) 115 
Fan (window) 200 
Water Heater 3800 
Miscellaneous 
Clock 5 
Light bulb (Incandescent) 75 
Light bulb (CFL) 20 
Vacuum cleaner 800 
Kitchen 
Coffee maker 600 
Dishwasher 1200 
Microwave oven 1450 
Stove 2100 
Refrigerator 440 
Blender 390 
Can opener 175 
Toaster oven 1250 
Toaster 1100 
Laundry Room 
Washing machine 512 
Clothes dryer 5400 
Iron 1100 
Home Entertainment  
Personal computer 415 
Stereo 71 
TV 240 
VCR 50 
Bedroom & Bathroom 
Hair dryer 1000 
Curling iron 40 
Toothbrush 10 

 

Example 
I woke up in the morning and turned on my bedroom light.  In the bathroom I turned 
on the light, the stereo, took a 30 minute shower, brushed my teeth and dried my 
hair. I had to do some chores so I washed one load of laundry and vacuumed.  When 
I was finished with my chores I played on the computer for 2 hours and watched TV 
for 2 hours.  
 

 A B C D   

Appliance Watt 

Minutes 
of use 
convert 
to hours 

B ÷ 60 A × C D ÷ 1000 

Total Hours of 
use 

Watt 
hours 

Kilowatt 
hours 

Clock 5   24 120 0.12  
Bedroom Bulb 75   6 450 0.45  
Total Bedroom     0.57 
Bathroom 
Light 75   6 450 0.45  
Stereo 71   1 71 0.07  
Hair dryer 1,000 10 0.17 167 0.17  
Water Heater 3,800 30 0.5 1,900 1.90  
Total Bathroom     2.59 
Laundry room 
Light 75   6 450 0.45 

 
Washing 
machine 512 20 0.33 171 0.17  
Clothes dryer 5,400 45 0.75 4,050 4.05  
Vacuum  800 10 0.17 133 0.13  
Total chores     4.80 
Computer 415   2 830 0.83  
TV 240   2 480 0.48  
Total Miscellaneous     1.31 
Daily Total            9.27 

 
I didn’t eat or include air conditioning and I ran out of electricity!  What are some 
things I can do so my electricity will last? For some ideas see page 13. 
 
  

 
 
 

  9 10 


