S-8-7-2_Energy Comparisons Worksheet and KEY

Energy Comparisons Worksheet
Name: ____________________________
Date: _____________________

Potential Energy: joules=mhg (mass times height times gravity [9.8]).

Kinetic Energy: joules=(mv2)/2 (mass times velocity squared divided by two)

The kinetic energy of a large car weighing 2,500 kilograms moving down the highway at about 65 miles per hour (29 meters per second) is about one million joules. Find one million joules for:

· the potential energy of the same car, raised by a crane to what height?

· kilograms of Colorado River water hitting the turbines at Hoover Dam at about 38 meters/second (about 85 miles per hour)

· AA batteries, with 9,000 joules stored in each battery

· kilograms of lithium-ion batteries (such as used in laptop computers) charged to their maximum capacity of about 650,000 joules per kilogram

· kilograms of sealed lead-acid automotive batteries, charged to their maximum capacity of about 180,000 joules per kilogram

· square meters of solar energy hitting the surface of the Earth, at 1,366 joules per square meter

· grams of gasoline, at 44,000 joules per gram

Answer KEY
Find one million joules for:

· the potential energy of the same car, raised by a crane to what height?


40.77 meters; at 134 feet, about the height of a ten-story office building
· kilograms of Colorado River water hitting the turbines at Hoover Dam at about 38 meters/second (about 85 miles per hour)

346.26 kilograms, or, at 91 gallons, slightly more than the capacity of two 40-gallon residential water heaters
· AA batteries, with 9,000 joules stored in each battery

111.1 AA batteries; at 23 grams each, the total weight would be about 2.55 kilograms, or 5.62 pounds
· kilograms of lithium-ion batteries (such as used in laptop computers) charged to their maximum capacity of about 650,000 joules per kilogram


1.538 kilograms, or 3.4 pounds
· kilograms of sealed lead-acid automotive batteries, charged to their maximum capacity of about 180,000 joules per kilogram 


5.5 kilograms, or about 12.2 pounds
· square meters of solar energy hitting the surface of the Earth, at 1,366 joules per square meter

732 square meters, or about 0.18 acre, which is about the size of a residential lot. To get the equivalent energy with a 10 percent conversion efficiency achieved by solar energy generators you would need ten times more, or 1.8 acres, an area slightly larger than a football field (which covers 1.54 acres, including the end zone.)
· grams of gasoline, at 44,000 joules per gram


22.7 grams, or 0.8 ounce
