Reading Guide Chapter 7 Sections 7 to 9 Conserve Energy, Power, World Energy   pg 245 in pdf file OpenStax Physics

Terms to know: power, kW*h, renewable, nonrenewable, energy conservation

Learning Objectives from the beginning of the chapter in OpenStax College Physics 
7.7. Power
• Calculate power by calculating changes in energy over time.
• Examine power consumption and calculations of the cost of energy consumed.

7.8. Work, Energy, and Power in Humans
• Appreciate the human body’s consumption of energy when at rest vs. when engaged in activities that do useful work.

7.9. World Energy Use
• Describe the distinction between renewable and nonrenewable energy sources.
• Explain why the inevitable conversion of energy to less useful forms makes it necessary to conserve energy resources.

7.7 Power   (near page 245 in pdf)
Q1. You are told that two people do the same amount of work.  If you are not given any other information can you be sure that the power ratings of the two people are equal?

PowerAVG  = work/time        If 50 Joules of work are done in 10 seconds, power = 5 Watts

For systems in motion the power rating at certain time can be calculated from


Power = F * V   .    F is the force applied,   V is the velocity


Note the units are correct….. F * V units are   Newtons * meters / second or J/sec 

Were you surprised at the amount of waste heat created by a power plant?

The amount of energy consumed = Power * time.

Q2.  What is the cost of leaving a 75 watt light bulb on continuously for one year?  Assume electricity costs 9 cents per kilowatt-hour (kW*h).

7.8 Work, Energy, and Power in Humans
After you read this section you should understand why a room full of humans gets warm.

You should read this section for your own education.   The courses in the Biology department can give you good opportunities to explore these topics.  You should realize that there are good physics reasons for those discussions.

7.9 World Energy Use
On this page, list two forms of renewable energy sources and two forms of non-renewable energy sources.

You should look at the tables in this section.  If you are interested, do some research on the Internet regarding the % of electrical power generated by nuclear power plants in France.

In class, discuss with your neighbors:
   1.  What motivates the world to use more non-renewable energy than renewable energy?

   2.   What is one thing you could do to reduce the consumption of energy in the USA?

Is it possible that human activities could affect our atmosphere?  Most of our atmosphere is within 11 km of the surface (http://en.wikipedia.org/wiki/Earth_atmosphere).  The radius of the earth is 6376 km.  Make a scale drawing of the Earth and its atmosphere on a sheet of 8.5 x 11 inch paper.  Hint:  if you let 8.5 inches = 2*6376 km  (diameter of Earth) then the conversion factor is 1 inch = 1500 km.   

Q3.  What is the thickness of our atmosphere on this scale?  Would you say the Earth has a thick or thin atmosphere?

There is no doubt that human activities are increasing the level of CO2 in our atmosphere.  There is debate as to whether the levels of CO2 are harmful or reversible.  This topic is worthy of your individual study or your study in an ecology course.

The USA National Oceanic and Atmospheric Administration has made available data from which these graphs are constructed.
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There is a difference in the phrase “conserve energy” when it is used in a physics sense and in more everyday use.  The physics meaning tells us that we can’t change the energy content of the universe.  The everyday use tells us to consider how we can reduce the consumption of energy.  Both meanings are important.  We will focus on the physics use of the phrase.

---------------------------------------------- 

Answers:  Try to answer the questions on your own first.

Q1. No, you need to know the time required to do the work.  If the work is done in a short time the power rating is high.  If the work is done over a long time the power rating will be low.

Q2. E = P * t   so  E =  75 Watts * 1 year * 365 days/year * 24 hours/day
   E = 6.57 * 10 5 W*h     *  1 kW*h / 1000 W*h     This conversion creates kilowatt-hours
       = 657 kW*h

Cost = E * $0.09/kW*h        
         = 657 kW*h * $0.09/kW*h   
        = $59.13
  How many homes in the USA have a light on somewhere in the house for 24 hours /day????

Q3.  11 km  *  1 inch / 1500 km     0.0073 inches    This is the thickness of our atmosphere on this sketch (about 7 thousandths of an inch, or about .02 cm, or about 0.2 mm).   If you used a thin line to draw the circle of the Earth on your page, the atmosphere is about as thick as the line.

I would say the Earth has a thin atmosphere.  It is thicker by about a factor of 100 than the atmosphere of Mars, but the atmosphere of Venus is about 100 times thicker than the Earth’s atmosphere.
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