
Power and Energy Lab Questions    Name _________________________________ 

Part I - Kill-A-Watt - Power (kW) & Energy (kWh) at Home 

1. List the 3 items from your home that used the most power.  

________________    ________________    ________________ 

2. What did your heavy power users have in common… other than using a lot of power? 

3. What 3 items surprised you regarding how little power they used? 

________________    ________________    ________________ 

4. Other than using little power, what did your low-power items have in common? 

5. Which items used the most power even when turned “off”?   

________________    ________________    ________________    ________________  

6. If you tried the different types of  light bulbs, what did you discover? 

7. Why are we doing THIS in a GEOLOGY class?  

8. Should you leave a fan on when you are gone to cool your house?   _____ Explain. 

9. State the relationship between the watts used and the heat created by an electrical device. 

Part II - Power and Energy Calculations 

One kilowatt-hour (kWh) is 1000 watts used over one hour… or any equivalent.  For example, if an old 100 
watt incandescent (hot!) light bulb is on for 10 hours, that would be 1 kilowatt hour.  Why? 

100 Watts (W) X 10 hours = 1000 Watt-hours or 1 kWh 
A note on the abbreviation - kWh.  Ask me. 

  



10. How are the kilowatt hours of any electrical device calculated?  What do you multiply.  (The label kW*h is 
a big hint.)  

11. How many hours would you have to leave a 10 W bulb burning to use up one kWh?  

______________________________ 

12. In column 1 (ITEM) below, list your 3 biggest power users from the Kill-A-Watt lab and the one device 
that drew the most power when “off”.  

13. In column 2 (AVG POWER (kW), list the average energy that device uses when on.  

14. In column 3 (HRS/YEAR), estimate the total hours that each device is on during a year.  

15. In column 4 (kWh/yr) calculate how many kilowatt hours your devices use in a year.  

16. At 12¢ ($.12) /kWh, calculate how much your device costs to operate each years.  

            ITEM     AVG POWER (kW)     HRS/YR              kWh/YR         $/year 

 ___________________  _________      _______         _____________          _____________ 

 ___________________  _________      _______          _____________         _____________ 

 ___________________  _________      _______          _____________         _____________ 

https://www.bbc.com/news/science-environment-46741346 

That’s not much money, yet your power bills probably are a lot more. Why? 
https://www.energy.gov/energysaver/save-electricity-and-fuel/appliances-and-electronics/estimating-appliance-and-home 

17. Which three devices use the most power and/or energy in your house.  

 __________________________  __________________________  __________________________   

In the table below are data for incandescent, CFL (curly fluorescent) & LED (light-emitting diode) bulbs.  All 
three of these light bulbs emit about the same amount of light.  In the first column is the cost of one bulb. 

In the second column is how many hours each bulb will last.   

18. The ____________________ is the least expensive bulb to buy. The __________  bulb is the most expensive.   

19. Should you just buy the cheapest bulb?  Explain.  

https://www.bbc.com/news/science-environment-46741346
https://www.energy.gov/energysaver/save-electricity-and-fuel/appliances-and-electronics/estimating-appliance-and-home


20. In the third (BULBS) column, record how many of each bulb would be needed to light your house for 
20,000 hours.  (By the way, 20,000 hours is about 5 hours a day for nearly 11 years.) 

21. In the 4th column (BULB $), enter the cost for enough bulbs for 20,000 hours of light.  

The 5th column (kW) lists the kilowatts of power used by each bulb.  The incandescent uses 60 W or .060 kW.  The CFL uses 
14 W or .014 kW of power. The LED 7 W or .007 kW.  They produce roughly the same amount of light.  

22. In the 6th (kWh IN 20000 HRS) column, record the total kWh of energy used by each bulb in 20,000 
hours or about 11 years of operation   Forgot how to calculate kWh?  Look above.  

23. In the 7th (kWh $) column, record how much the energy is required to light the bulb for 20000 hours 
cost assuming the energy costs 12¢ for each kWh.  (Example: 1,000 kWh * $.12/kWh = $120.00.) 

24. In column 8 (kWh $ + BULB $), add the energy (kWh $) cost to the BULB $ cost and record your total.  

25. In column 9, calculate the cost if to run 10 of these bulbs in your house for 20,000 hours.   

                  COST($)    HR       BULBS       BULBS $  kW             kWh in 20000 HRS         kWh $            kWh $+BULB $            10 BULBS 

INCANDESCENT      1   2,000   ____   ____      .060               ________           _________ __________  __________ 

CFL       2   5,000  ____   ____      .014            ________      _________  __________  __________ 
  
LED       3 20,000  ____   ____ .007            ________          _________  __________  __________ 

26.  What have you just proven?  

27.  Explain 2 changes that may occur over time and thus affect your calculations above. 

 A 

 B. 

28.  How many kWh and $ would be saved in 20,000 hrs of light by replacing 1 incandescent w/ 1 LED bulb? 

  kWh ________________________  $ __________________ 

29. If, 100,000,000 houses in the USA replaced 1 broken incandescent light bulb with 1 LED, how much $ 
and how many kWh would be saved?  
  kWh ________________________  $ __________________ 

Note: Don’t throw away your CFL bulbs.  The contain Hg - mercury.  Recycle your CFLs at Lowe’s or Home Depot.  

An “average USA house uses about 10,766 kWh/yr or 897 kWh/month.  The range is from 15,435 kWh/yr in Louisiana 
(1,286 kWh/month) to 6,061 kWh/yr in Hawaii (505 kWh/month). 



Part III - Facebook “Science” 

You may have seen this post on Facebook about an INCREDIBLE INVENTION which can power an entire house for 24 hours 
by pedaling on a bicycle like generator for only 1 hour.   Let’s look at this.  

30.  An average house uses ___________ kWh/day, assume 30 days in a month and round off.  

Below is a screen shot from my bike ride of September 5, 2018.   I averaged about 150 watts/hour. 

31.  If, instead of biking in the desert at night, I biked for one hour on the INCREDIBLE INVENTION, I 
would have produced ____________ kWh of energy.   

32.  How does this energy output compare with the average requirement of a house? 

33. One solar panel can put out this much power… for 8 hours every day.  Answer = ________________ watts  
 
34.  What are 2 this you learned from this Facebook claim? 

 A. 

 B 

35. Write three things you have learned, questions you still have, and/or a question I should have asked. 

A 

B 

C 

Ideas - Bring in utility bill, look at energy star labels on-line, extrapolate pollution per kWh. 

How does your state produce electricity? 
https://www.nytimes.com/interactive/2018/12/24/climate/how-electricity-generation-changed-in-your-state.html

http://www.trueactivist.com/60-minutes-on-this-bicycle-can-power-your-home-for-24-hours/
http://www.trueactivist.com/60-minutes-on-this-bicycle-can-power-your-home-for-24-hours/
https://news.energysage.com/what-is-the-power-output-of-a-solar-panel/
https://www.nytimes.com/interactive/2018/12/24/climate/how-electricity-generation-changed-in-your-state.html

