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Most rights sharable 

How to deal with documents 
you understand incompletely 

• Have a plan for what you want to get 
out of them. 

•  Enjoy the puzzle they present. 
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facts + law = 
legal analysis X 

facts + law = 
lawyering X 
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Figure 7.5 
(a)  The work done to lift the weight is 

stored in the mass-Earth system as 
gravitational potential energy. 

(b)  As the weight moves downward, this 
gravitational potential energy is 
transferred to the cuckoo clock. 

Conservative Forces and 
Potential Energy 

“Potential energy is the energy a system 
has due to position shape, or 
configuration. It is stored energy that is 
completely recoverable.” 
CP p. 252 
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Figure 7.6 
•  The change in gravitational potential 

energy (ΔPEg) between points A and 
B is independent of the path. ΔPEg = 
mgh for any path between the two 
points. Gravity is one of a small class 
of forces where the work done by or 
against the force depends only on 
the starting and ending points, not 
on the path between them. 
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Figure 7.25 

•  Tremendous amounts of electric power are generated by coal-fired power plants such as this one in China, 
but an even larger amount of power goes into heat transfer to the surroundings. The large cooling towers 
here are needed to transfer heat as rapidly as it is produced. The transfer of heat is not unique to coal plants 
but is an unavoidable consequence of generating electric power from any fuel—nuclear, coal, oil, natural gas, 
or the like. (credit: Kleinolive, Wikimedia Commons) 

Figure 7.26 

•  Energy consumed by humans is converted to work, thermal energy, and stored 
fat. By far the largest fraction goes to thermal energy, although the fraction 
varies depending on the type of physical activity. 
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Figure 7.29 

•  World energy consumption by source, in billions of kilowatt-hours: 2006. (credit: 
KVDP) 

Figure 7.30 

•  Past and projected world energy use (source: Based on data from U.S. Energy 
Information Administration, 2011) 
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asdf 

•  asdf 

Problems 



10 

Figure 7.34 

•  A car experiencing non-negligible friction coasts down a hill, over a small crest, 
then downhill again, and comes to a stop at a gas station. 
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Problems 

S1-1. It is not atypical in the North Dakota Bakken 
Formation for an oil well to produce about 100 
barrels per day from a depth of 1,500 meters. What 
is the change in potential gravitational energy in 
joules for a change in height of 100 barrels oil from 
1,500 m below ground to the surface? Assume that a 
barrel of oil has a mass of 139 kg. 
S1-2. (a)  A pumpjack is a type of pump used to lift 
oil from an oil well to the surface. Assuming a 
pumpjack were 100% efficient in turning inputted 
energy into useful work (which it couldn’t be, of 
course), how much energy would it take to lift 100 
barrels from 1,500 m below ground to the surface?  
(b)  Is potential gravitational energy gained or lost 
in this pumping? 
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Figure 7.5 
(a)  The work done to lift the weight is 

stored in the mass-Earth system as 
gravitational potential energy. 

(b)  As the weight moves downward, this 
gravitational potential energy is 
transferred to the cuckoo clock. 

Problems 

Do these problems, using the chart on p. 
263 of CP: 
S1-3. What has more energy, one barrel 
of oil or one ton of TNT?   
S1-4. Typically a barrel of oil might 
produce 19 gallons of gasoline. What has 
more energy, 19 gallons of gasoline or 
one barrel of oil? By about how much is 
one quantity bigger than the other?   
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Problems 

Do these problems, using the chart on p. 
272 of CP: 
S1-5. What is the United States’ share, in 
percent, of world energy consumption? 
S1-6. Oil and natural gas combined 
account for what percentage of U.S. 
energy consumption?  
S1-7. By what factor is U.S. per capita 
energy consumption larger than world 
per capita energy consumption? 
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Problems 

Do these problems, using the chart on p. 273 
of CP: 
S1-8. What is a country that seems to buck the 
correlation by having a relatively high 
standard of living, as judged by per capita 
GDP, compared to per capita energy 
consumption? 
S1-9. What is a country that seems to buck the 
correlation the other way, having a relatively 
low per capita GDP compared to per capita 
energy consumption? 
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Figure 7.32 

•  Power consumption per capita versus GDP per capita for various countries. Note 
the increase in energy usage with increasing GDP. (2007, credit: Frank van Mierlo, 
Wikimedia Commons) 

2018 Eric E. Johnson. 
This slide deck was prepared to go along with the assignment of  Chapter 7 of  College Physics, by Paul 
Peter Urone & Roger Hinrichs, distributed by OpenStax, available here: 
https://openstax.org/details/college-physics 
 
As such, it in incorporates material from that chapter, including illustrations and problems, and material 
from the book chapter and the slideshow distributed by OpenStax. To see what has been used and what 
has been changed, compare the Chapter 7 and compare the slideshow, archived here:  
http://www.ericejohnson.com/courses/oil_gas_18/OpenStax_Physics_CH07_ImageSlideshow.pptx.pdf  
 
Roller coaster stills from Potential And Kinetic Energy V2: Physics Concept Trailer: 
https://www.youtube.com/watch?v=8_TjOq5BNo8 
 
Chemical potential energy illustrations are stills from this video from TedEd: All of  the energy in the universe 
is... - George Zaidan and Charles Morton: 
https://ed.ted.com/lessons/all-of-the-energy-in-the-universe-is-george-zaidan-and-charles-morton 
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